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NO\ EL POLYNL C LFOTIDtS ENCODING PROTEINS 
CON l AINING THROMBOSPONDIN TYPE 1 REPEATS 

FIELD OF THE IN\ ENTION 

The imcnuon relates lo human poK nucleotides and pol\pep:idcs coiilammg 
5 tr.rornbospondin repeat (TSR) domains, as w ell as v ectors, host cells, antibodies and 
recombinant meiiiod.-^ tor proJacing tiic poi>pepnce3 and poK'nucleoridcs. 

BACKGROUND OF THE IN\ ENTION 

1 iironibospondms are muliiaoinaii; prolcnis that contain se\"eral t\ pes of repealed 
sequence modules. One t>-pe oi>epeai module is termed thrombospondm type 1 repeat or 
I'f TSR. Although this discrete structural motif was originally identified in :he thrombosponsdm 
:amil\ of proteins. man\' proteins are lun'v known to belong to the TSR supcrfamily. These 
proteins mclade. , the F-?pondin, SCO-spondm. UN'C-5. \'ETH-1 and ADAMSTS 
proteins. 

The TSR is approximately 60 am.ino acids m length, Each repeat is thought to be 
15 encoded b>' a separate exoi:. whicr^ suggests that each repeat makes an mdependentlx' folded 

protein structure. TSRs cap. be subgrouped m nuf tiple sequence ahgmnents according to llieu" 
length and !ocai:on c»f cx'Stcme residues. 

Funciioual roles attributed to TSRs include cell attaclimcnt. spreading, motility, ar.d 
prohfcratio::. c}toskc]atai organizatior.. wound hcaiing and angiogenesis. Moreover, manv c: 

2:' lite TSR ^upertam.:l^■ ]r'0".eip.s are e.\pre:>sed ii: :\ic nei'\oui. s>ste:r.s during de\'elop:iiciU aud 

are tiioagni to [^ta\' roics ii: neuronal gvv)v.lh and patterning, in p.micular. the thrombosnonunu 
MlTH- 1 anu AD/^M 1 S ldul;hc^ .^f p:-otc:n> are potent ]:ihih:toi> of an^;ogenes.r. Th. 
.AD.A.MTS oroteii-is lurce also been iniphcated in cle;i\ age of proteghcans and the control o: 
..n-ea:: ;haoe durmp ue\ e'opmem In audition, the :hrombospondn:s ha\ e been iir.pl icaled iii 

^ ^ ine acM\ atu;n o: oolh tr.aii lormmg grv-'W ficU">r- hc:a ( 'If ■["T"'' ' precur^ul ;^ .uid : f if -j ' - 
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SLM>1AR\ OF THE INVFNTION 

i;:c prescr.t uix-cinion is babcd ir. pan upon the cIislonltv o: d novc'i hutr.jn iiucieii 
acid sequence encoding a polvpepnde haxmg ihrombospondm- 1 repea: iTSR.) domain-. The 
i:ucicic acids, polMuivdcotidcs. proteins and polypep'adcs. or iracnients :hereo: cescn^ea 
herein arc co'.iecin e!\- rcieired to as TSFLX nucleic acids and pol> pepiidei 

AccordineU , m one aspect, the in\ ention pro\ idcs an isolated nucleic acid molecule 
thai includes tne scqueitce of SEQ ID \0:1 or SEQ ID N0:3. or a Iragmcnt, homolog. analog 
ur der:\ ati\ c thereof. The nucleic acid can mciuce. e.g.. a nucleic acid sequence encoding a 
poi>pepticc at least S5'' u identical to a poKpcptide that includes the ammo acid sequences ol 
SHO ID NO. 2 or SEQ ID N'O; 4 The nucleic acid can be. o.y. a genomic DX.A fragn^.ent, or a 
cDNA molecule. 

Also mciudca m the invention is a \'ector contammg one or more of the nucleic ac;ds 
described herein, and a cell comaining the \ eciors or nucleic acids described hcrcnv 

T]:c n:\ention is al^o directed to host cells transtomied with a vector com.prismg an\- ol 
the nucleic acid molecules described abo\'e. 

In another aspect, the mv'ention includes a phamiaceuiical composition thai includes an 
TSRX nucleic acid and a phamiaceutically acceptable carrier or diluent. 

In .1 fuiilter aspect, the invention includes a subsiantia:l\- purified I SRX polypeptide. 
0, , an> of the TSRX polypeptides encoded b>- an TSRX nucleic acid, and fragments, 
r.omoluas, ar.aiogs. ar.d deri\ati\ es thereol". The invention also includes a phan:iaceu:ical 
compositicit tnat includes an TSRX polypeptide and a phan^iaceuticaily acceptable carrier or 
dihient 

In :iiL ,.1 lurther a>pec:. the in\ cntion pro\ Kics an antihod>- that bind> speci;ic,id>- to a:- 
TSRX ;\>>. pqv.idr, 'I he antiKxK can be. o,^.. a mono.lona: or poEach^nal antibod>. and 
tr.iament^. iiomologs, analogs, and derivative? thereof. The m\eni:on also includes a 
n-annaceutw.d composUio!t including T'SlCv antibod> .\nd a pharmaceuticali\- acceptabic 
c.aTicr or uTueni The m^'cntion i> a^so directed lo iso!ai.-d amibooies :bat bind to an epiiopc 
,1 nrT\ ncntid-a eitcoded b\- an\ of the nucleic acid molecule^ described abo\ c 
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1 he !r.\ enno:i umncr proMiies a mcihoc lor proaucmi: d TSRA polypcpiiJc by 

pru\'id:ni- a cell coiuainiii.: an 'i'SRA nucleic acic,. e.i: . a \ ector thai includes a TSRX ni.crcic 
acid, and cudLiring liic cell under condiiions sufficient lo express ihe TSKA po]\'pep:]de 
e::coccd by ii:e nucleic acid. The expressed TSRX poi>'peptide is then reccn'ered ficn; inc cell. 
5 Preierab!} . liie ceil proouces htilc or no endogenous TSRX poi> peptide. The cell can be. ^-^L;-. 
a prokarxouc cell or eukar\otic cell. 

The unention i5 also directed lo methods ofidenii Tying a TSRX polypeptide or nucleic 
acid m a sample by contacting the sample witli a compound that specificall) binds lo the 
poK peptide or nucleic acid, and detecimg complex ibnnation, if present. 

1 U '1 lie !n\ ention lurtlier pro\ ides methods of ideniiiying a compour.d that modulates tl^.e 

acti'^'iTN' oiX"! TSRX poh pepiide b^' contactin.ii 'd TSRdK 'coh^'peptide ^'^'V.h compoii'^'."^ ■ti '' 
detcmimmg whether the TSJIX pol\peptide act!\ it> is nx^Jified. 

The ir.xention is also directed to compounds that modula:e TSRX polypeptide acuviiv 
identitled by contacting a TSRX polypeptide with the compound and deiemiining v.hetner the 
i 5 compound modules activity of the TSRX polypeptide, binds to the TSRX polypeptide, o: 
binds to a nucleic acid molecule encoding a TSfLX polypeptide. 

In an another aspect, the invention pro\'ides a method of dctennining the presence of or 
predisposition of a TSRX-associated disorder in a subject. The n^etliod includes proMcmg a 
saniple irom the subject and measuring the amoaiu of TSRX poK peptide in the subject 
Zo sample. The amount of TSRX poly peptide m the subject sample is then compared to the 
amount of TSRX poh peptide m a control sample. An alteration in the amoimt of TSRX 
polypeptide m the subject protein sample relaiu e to the amount of TSFA poh'peptide m tne 
co:m:o\ proteir: sample indicate'^ t!:e subie:* has .t tissue proli lera'ion-associaied conditio;". .X 
vcntro' sample pa^f. r.ibh. ;aken :fom a :ikucia:d md:\ idaah : c . an mdixadual of i-iniiia: age. 

'.'r [.'h^er gencrai condnion bui wh" ;s no: su?.pected of !]:n-mg a tis-;ue prohteration- 
a>sccij:ed condition .■\lleniaii\ e/c. tlie control .>an-:ple ma\' be taken Iroir. the subject at a luii.' 
V. nen the subject is not suspected of ha\ ing a tissue proliieration-associated disorder. In some 
cn:":^od;mcn:5. tlx' TSR.X ;> detected using a TSi\X aiUibod^. 
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TSRX '::::li:c ac:^ li: ti:c -Lib;eci nuc]c:c acul saniplc. TiiC a:ro;:ri o:"TSRX nuclc:: 
a.iJ ^anl]^c >iinie:: luiJc-:. acM :hcn conipart-d :o an:ount ol TSRX r.u:\c:: a. 

a-n:y.;'l ^a:vip.c. An allcrauoi: ;n ihe an^oiar of TSRX nuclr:. ac:.: n lha ^anl:^ic r^;.::.\ 
:o ::ia anioan SRX 1:1 iiK- coir.iv) sample :nd;ca:-b :he ha> a Kfsac prua IcyaL.a:- 

li^i a s:::l f'anncr aspect, ihc i::\ e]Viion pi'o\ idc> a method of treating or pre\ en::n^ or 
dcia\:nu a "i SRA-associated disorder, The meihod includes adminisienng to a subjeci m 
\\ hic]i such treatment or pre\ eniior. or dela\- i? desired a TSRX nucleic acid, a TSRX 
po:ypep:ide. or an TSRX anl:bod> :n an amount sufficieni to treat, prevent, or delax' a tissue 
;v-o!:iera:ion-a^soeiaied disorder mi :i:e subject. 

L'nless o:he^^v:s- detnieJ. :T1 n-rh'iiral :^nd =:;rient:tlc tenns tised herein liave the sam 
n:camnc as connnoni;/ understood b\ one ol" ordinai'v skill m t):e a:l to winch tins mxemion 
he!oni:s Ahhoueh met;iods and maieriais similar or ecu:\ alent to those described here:n ca 
DC used w: the practice or lestmg of the present nu'cntion, suitable methods and materia. s ar^ 
described belova. All publications, patent apphcation:; , patent^ and otner references 
meniiot;ed lierent are meoiporated by rerercnce m their er:tiret> . in the case ol conlTct, the 
present specincation. including dehnitions. v. ill comrof In add::;oi-i. tl;e materials, metnods 
and exampies are dlnstraiive onl\- and not intended to oe iumting 

Oi'ner icai.ires and advantages of the iment;on wfi he apnarer.l trom die tolbvaing 
detahed de^crlpt:on and claims. 

BRH F DESCRIPTION OF THF DRA\MNGS 

pp.; 1 :;, ;\an-c^^en:a;-on ^n' >[)Sd\A(jL .u,.n> ^:^ ^n^^v. nm a\orcs^a.M\ cd ■ 
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pol> iiucleouJcs"' and the" correspondine encoded poi\pepiido is releired lo .i^ a " I SRX 
nol\pcp;idc"' .^r "TSIvJv prolci::*" Tn'os? :nJ:ca:cd other\\-i5c. •TSRX" is :ncanl :r reir;- lo ..ir, 
ol'-hc ::r'\e; -;:'UJcncc^^ dl^clo^c'.: hcrc.n. 

TSRX ]:;.cleic .icid^. and tl^eir cnjvKicd :xd\ p::rp:icji- accordnii: to :\vj iincnuo:"! are 
a^c'Iu. :;i a \ ar:c:\ of ap:dical:o;]S ano contexts. For example. TSRX r.ucicic acidi and 
poKpcnndes car de used to idci:liK pyolenis that arc niembers of the TSR supertamir. . Tne 
TSRX i:Licle:c acids and polvpeptides can aiso be used to screen lor molecules v, h:ch inhibit or 
e:-ilK::K e TSI'.X act:\ ]\\ or ilmciior.. Spec!t~ica;i> . ine nucleic acids and poK-peptides accordmc 
to the nrceniio:i ma>' b:' used as targets iT^r the idei-.tificaiion of small molecules that modu!a;e 
or ndiibit. e. :.. angiogeiiesis or neuronal development. These molecules can be used to treat. 
-Mrr-'-, vhei niatoid arthritic and octilar neov'ascularisation in man:mals. ai hianans 

in ao..ii:io:i, various TSTA naJerc ac:ds and pohcpepndes according to the un/e:tnon 
are aset\u. inter aha. a£ no'ce! numbers of the protein fannhes accordn:a to tiie presence o: 
doittau:s and sequence relatcdness to pre\ iousl;c described proteins. For example, the TSRX 
nucleic acid^ and ilicir cnccded polypeptides n:clude structural motifs that are charactertsnc o: 
proteins belonging to t^te TSR superiamiX'. Proteins helongmg to this superfaini'y of proteuts 
have 3ce!i m nlxated ri modulating and mhibnmg a]Tgiogenesis. Angiogenesis. nnpcrtant 
ibr the growth of >ohd turr.or-. Thu>. lite TSRX nucleic acids and po]> peptides. aittinoo;e> 
and rehued c;'mpound; according to tite invention vmII be useful :n therapeutic apphcat:on^ 
nnplicated m various cancers. In addition, TSRX inicleic acids, pohpeplides. antibodies and 
rehited comnounds of the invennon ma\- be used to modulate neuronal dcvehipment. comro; 
oruan siiape during deoelopmeni. and lacihtate the c.ea\age of proteogivcans. 

1 L'^]v e---; ^u auan. oc-.u\bvO .u nXAMPL h f> beic-A ucnn>ri ^trates \::. 
[l'...::: : a:\^;.r.c J of 'I SR.X nucleic acK> ni v artv-us :au.:er-. suggCNtiitg a pc^tentuf :;:er..pe..tn- 

cancer or in tite treatment cuXaiicer. However, tissue exnression anal\'s:s m snrgicai snecnnen 
ntmcate TSt\X nucleic acid^ are more lugl:I> e\pre^:.ed m oreasi c.u.cer menistases as 
.on-:p..r.\. : rnnuuv :nn\.s: cancer .V.\\u-omcd. . 1>T\a .utn-nkn e; . .uni;-..n>c otne: 
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Addiuonal uLiliues tor rSI<A nucleic acids and polvpcpudcs accordini: lo ir.c ii:\ eirL]o:j 



arc jLvclosed ncrein. 



TSRl 

A TSRl nucleic acid ar.d po]\pcpndc according :o il:e :r:\ en:iar. includes ihe nucleic 
uc:u .aid er.cocec pol> peptide sequence of a sequence named 1 ^S9^469.ijT. The predicted 
ctperi leading frame codes for a 034 amino acid long secreted protein. 

The 1 "S9^469.0T nucleic acid and encoded polypeptide has the folio\v'ing sequence: 



7;:T:7;.t 



1(1 
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piwiictcJ -v-.- Lie PS(^RT pn^jrani iv^caliz-j c\iracr.-ilular:>-. A nutaiix c siyna: 5.c\:iiLr.ce v\ 
prj.wjw.: ^: j::alP. iiii jlea\ ;!l:c o:::;rr:nj net^^ ccn aini:^^ aciii rc-^i ji.Ci 2 1 22. 
\ J ^ .:i vw'xi:: oa:aL->asc> u-.^.. d^ASTP i show eJ sin::lar:i:." u.^ ;:un:an M£ i'H--. - 
r 1 ^ R .pvrl aiM; a i iiaiix Acc, AA[:)-lSiJ>; 1 ) bpcc. :^caL; . fbRl 

pc'vpCL^'.^i-j Sequence has ;2" of j4'. restcucs ) uientical :o, ar.vi 1:^5 of 3-! residue- 
; .-^-Aii pu-;i:\ J \m:iu the J csicae iu:man METPI-2 proie:n. In addilior.. ihe TSRl 
DOJ\ peptide aiso nas an o\erall 6] A. idciitiry to another member ofthe TSR supe:fam:i>-. the 
Z:i Me;a]loproiejse ADAM-TS6 prcle:n (GenBanl; Acc. No.: AAD563"). 

]M PF.-W: HM\: [)oiia!n anahois of TSRl idciuiHed llx e regions v. itiiUi tile po:;. pep::d; 

;.cJL,ene. puia:i\e ISR domains. Tnese regions eon-espcnd to '['SRI ammo aeid res;dae- 

10 4;\-4'^^,, 4~~-53e. 535-5^1 .:nd 5V^O'D3i..*. Tab'e 1 is ili-jslrati\"e of ^ sequence 
aiipnmeiM of 'TSFA v- iili :he consensu^ ISR secuenee froni ihe PFAM lIMM dioabase. T:ks 
ree.^m corresponds to ammo aeids 14f:-l9U of TSR R Plus slgn^ indicate snra'.anix baseo on 

1 5 eom.erv at.\ e .unmo ac;ds substuutions and asterisks indicate iden:it\s Coi^sisteni \\\± other 
KncAii n.eu;ber> jf uie TSR suocrfaiMn> of proieni^. TSRl contain^ a TSR module 
ch.u..c:er]u.ed b\ eonserx eJ cysteine residues as i;!u5ira:ed by bold in Table 1 . 

Tiihle ] 



lu .:0uuu'u U' -he PPAM UNA! aoiT,.un unap-s-. PRLd)L)\i ai^aucsi. ^iu-^^eo ^imu.uu;. 
y :\.u:ou .u>. r f:-o.a:. a^-- U'.emr.r uU Ua l >\\ ^uperf.muo. . Npe. i ile.hl . . f:. 
"r>if ] ro'i'. !v:U:ue ^eiuien. e sl:o\\ eu - ■ ioent:l\- to unvi f O" .. oo^l:n e w nil <donpiicmem 
Pi-e:ur;^o- Repeat Tl:e Ncuuence ahumneu; of annno acid resioues 1 35- 1 S5 o: a TSR 1 
i\f ■. [^e:M:u. V. i!;: ..uur.o .^'.uus re--uh,c- ~-^2 Mid. . in^pi jn: prL:cur>or repeat ;s :uk>v, :i ::: .aid. 
3 ':'''.[[-. -: en- u\;;.U;:,' -:Moda::r'- •^a-eJ cu ccn-c-'. a' !\ l: .cnu'iO acul- :^ul^^t:tutrcn - .a",u uOer — :• 
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tsr: 

A Ibli- r.ucljic ac;a anc poiypep:ide according \o the :r,\'en:ion :nc Aides ihc nucleic 
acid und oicodcd poA pepiidc sequence ol'a sequence i^an^.ed 1 ^^9^469,1). 1 S" I he predicled 
oDcn reading frame codes :br a 523 ammo acid long pol>-pepiicc. The ealculaied molecular 
v,e!^i:t ufilie proiem i^ 50 126.2 dalions. 

7he 1 ~.^>-r469.'";. 1 S~ rcaclcic ;icid ai:d encoded poKpeptide has rnc fodov.mg sequence: 
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10 



1 s 



20 



I .iC a:s.\u;cJ TSRI poiN p^pUiij sl-uuciv.' expressed :;i n^an^niar;, iis^..^-. \^[.:. bwiw. 
anJ tj:.i] arc i? p:".\:iL;ca ■^>" :ne PSORT proiiian; :o iocahze in the pla?ma membrane. A 
jv,La!;\'.' ^:^;n,ii -^jv:,.en:^' .i- p:-eLhL:ev: 'v, Si;^;!alP. \\ :\]': .■!e.:\aue o.'earrm^ bL■t^^ cei: 
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iucrB..i:k Acl No : 0^^:^42m TS!*2 :k:c1cic acid pohpepiiijc fia> been icenlillcd bc:i:^ 

::^ei:-;:^er u:' the i\::n\An .-VlXAMTS umiA rifproie::!^. 

Pf'AM HM\! an.;!) of "1 SR2 ice::nilec lour :ei:;oi:> ihe nop.pe]^:i J- 

^cv...o;.ee :)a:.m\^ TSI\ cotn.iins Tiicse :"re]o^^ eoiTe^iuiia :o I SRl am:ix) ac:J residues 
2-:-'o'4, 0'.A-^o4, 3oo-42I and 42"-4"^. Table 1 beiov. :j[a;'lrau\ c o: a seuuenee .iKijnne::: 
oTTSRI ^^ :ih !:ie eoi:seiiSL:< TSR sequence from :he PFAN! HMM data^a^e This region 
coiTcsponds :o ai:iino acid.s 249-3U4 of TSR 2 Plus sieiis mdieaie simhan:y based on 
consen atn e aniiiso acids subsiitunons ai:d asterisks ind:ca'e :denii:>- Consistent \\'!th other 
kr.ou n members of U:e TSR superlamfi)' of proteins. TSR2 contains a TSR module 
ch:aracterizcc o\' cor.sep.ed c\steine residues illu-trated b> bold m Table 3, 

J:\bh' } 



hi addition ;o *d;e PFAM H.\hM domain ana:\■si^. PRODOM analN Sis ^ll0^^ ed similarit} 
to Compleir.eiU Precursor Repeat, rdso a member of TSR supcrfairnl) . Specifically, die I SPJ 
oob.'peptidc sequence sh.owed 40'- tdeniitv :o and uO'T. po^]:l^"e with Complenicn: Precursor 
Repea;. Sequence jheiiiiient of ammo acid resldue^ 249- 2^4 of a TSR2 pol\ peptide witii 
ammo acids S-34 .^f Comphjiiient Precursor Repeat is siiown in Table 2 be]o\\ . Pius sign^ 
indicate smi:iari:\' based or consen-atiN'c amino acids subsiitunons and as^e^isk^ indicate 
luennn. . i. .ci-^: ^ .4 v. ;, -:un;e ro^due^ aro ihLi:^lr..:ed b\ r-.d 

l able 4 
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7:vV::i\. As u-c^: here:;:, ihc [■^r.r.i :vl' :Tep::v'c and proicin in;i:r^han-::ab!v. 

;:i so::ie l':i:1}i->cii:ic:;N. a '1 S1\A. luij-.ic ac.c cn.-oJcs a "nauac iSl^ po\} pjp:;ae A- 
as;:>a aj;c:i".. a "'ma'ur::'" :oni: o:A: poKpep::*.!^ orproiei:; dciCrib:^J herein reiaics to ::ia procixi 
-.^i" V. na:i:ra]h' occurring pol> pcp::ce or prccarsor form or proproiein. The iiaiural:> occananc 
nol\pcp:]do. precursor or pioproicin includes, by w ay of nonlirniiing example, ihc full lengili 
jcnc procuc;. eiK-oued by the con-esponding gene. Ailernat]\ e]> . ii n:ay be dctnved as the 
oo!Moep::dc. precursor or proprotcm eiicoded by an opci: readn:g n-anie doicribca acre;:: Ihe 
oroaL.c: ■'niaiuve'^ t'^m ar.iCv. again b\ ^^■a^ o:A:oniimii]i:g c\an:pie. as a resal: one or more 
laLLaali's occimang prooe^sms^ siens ibii ma\' ta^■e place u :l:e ceil lu uh:ch :l:e gerir 
oroduc: arises Exa]"::pies oi'such processing steps ieadmg to a "mature*" :orni o: a poi>pept:ce 
proiem mAuae i:ie clea\-agc oi ±c ^^-lerrninal methioitme residue encoded b\ :he iniiiaiion 
.:odon of an ooen reacimg rrame, or the proieoK iic clea\ age of a signal peptide or leader 
>rei!er.ce. Tn.us a mature fonr. arising t>oni a precursor poivpepiice or protein that ]:as 
-c^idaes ! !o N. whcvc residue 1 is ti^e N-termmal n:e:hionine. would ha\'e residues 2 througl: 
.\ remainino after remov al of the N-terninial niemionmc. Alieriiati\-e!y. a mature fomi ansnig 
trorn a orecursor poK'pepttde or protein havang residues 1 to N. in wlticl: an N-iermina. signal 
.■euucn,ce from residue to residue M is clca\ cd, would ha\"e ib:e residues troiUi re-idae NA 1 to 
re-idt!C N reutammg. I Arther as tised uei cii:. a "mattire"" tomi of a poh'peptide or protein n:a\ 
arise from a step of post-traitsuiuonai raoditlcaiiou other man a proteolytic ciea\ age e\ en:. 
St.cn additional pi'ooesse^ include. b> n\ a> of nondmtiiing exampA, gb. co^y iaiion. 
in\r)v:o\ iaiici: juiosphor> lat. on. in general, a mature ttionrpepiuie or ivotem m.pc resu.t 
ironi LU^eicOK'n ol" ont\- ^n:c co ihe-e p;\ves-c o or a oonmin^trju lU .oi\ u; :n.m 

\:vi..ou: the 1 '■'AX leiv .... lO:^ o~ ;hc nu:;e;o a. ui ii^'r^ >c.:aenjc iS pr.. ^ .a..", .n '.■ 

\\:-]<^]j j.::c: of SHO H") X(b; ; ,\i:d ^. t'r a fa^gn-cnt tiiereof. am^ of ^^ hose bases ma> be 
::^-:^cd from. t:;e eo:Te--Po::dntg base show n :it SE:0 ID NO and a. ■.vhde s:::! encoding a 
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Jcru\ti:\c>. ana-oi:;. and 1;o:tio;ol;- ihcrco:. The in\cniion adduior.ali>' includes nucleic aeid- 
or nLcle:c ac:d irajment?. or coro.jV.eineni- "dicrclo, \s:iOie struciurcs mciacc chcraic.d 
irodi::c.::ioiis. 

('Jnc a^pcj! MMhc ii:\-cnl;on penams lo isolated nucleic acid tn-alecules lha: encode 
1 o:■olc;n^ o: rioloJicail\ ac::\ e ponioiu :ncrco:" Also nKluded are nucleic acia 
iraemerus sufficient tor use as h\ brici/'aiion probes to idcniif) 1 SFA-cncodmu nuc:eic acids 
{c TSRA mRNA} and fragmenis for use as polymerase chain reaciion (PCR) pnniers for tb.c 
aniplif;caTion or muiauon of TSRX nucleic acid molecules. As used herein, ihe tem: "nucleic 
acid inolecule" :s Hirendcd to include DNA molecules {eg.. cDNA or ^cenoniic DNA), RNA 
n:olecules (l- . niRNA). analogs of the DNA or RN.-\ generated usm. nucieoiide analogs, and 
der:\a:;\es. fragments and lion:oiog:: thereof. Tr.e nucleic acid molecule can he 
smale'Stranded or coublc-strandcd. ba; preferabl\ is doubic-siranded DNA 

■■probes"" refer lo nucleic acid seciiences of \ ariable length. preferabl> between aa leas: 
about lu nucleoudes (nt), lUiJ nt, or as nuny as about, eg. b.OOiJ ri. depending on use. 
Probes are used in the detection of identical, similar, or compienven'.ai v nucleic ac:c 
sequencer. Longer leng'.li probes are usuall\ obtained from a natural cr recombmaii: source, 
are higlilv snecitlc and much slower to h.xbndi^e than ohgomers. Probes may be smgle- or 
double-stranded and designed to have specificity m PCR. membrane-based hybridization 
technologies, or EL1S.A-I;ke technologies. 

An "isolated" nucle:c acid n;oleculc is one dut iS separated irom other nucleic acid 
molecules d:al are present ir. fne natural source of th.e nucleic acid. Examples oi isolated 
nucleic acid molecules mchide. nut are no: limited to. recombinani DN.A molecules cor:tamed 
Hi a vector, reconfLimant DN.\ molecules maintained m a heterologous liost cell, panialh' or 
^uhs:;a-.mill^ nur:fed nuclc:^ aj.d n;v'leculL>. ..nd ->i:!nctie DNA orPNA n:o!ccale;>. 

:u I ; ■■ . <cuaencc:- loc.itcu tue " a:.,! end< of the nL.cle;c acid ) :i: me _eno:n.c DN.-\ m 
the organism :ro:n inch tiie na.leic ac;d I^ aerl^■ed. For example, m various emnoun^ten:-. 
the isolateu TSRX nucleic acic molecule can contam less than about oo kb. 2^ kh. - kb. ^ -m, 
; Kb, 2 k'v 1 hn, ' .5 ku or 1 kb o:^ iiu: leotule SL-uuences um.-h naturalh: tlank the nuclei: 

■■ ; . u;, , nvv .-Mb-cc'l f-vM-: V. rich f;e nucleic acni derA-eu. \h 'rco\ -:-. 
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olh.cr ccilaljr maUTia! or ciillur;; nu'dium produced b>- rcco:]^,binar.: lechniqucs. or o: 

c::^-:::ic.i] precLir>ors or o;:icr ciieinic jl;^ h;;n c:ieni:CciKy <yn:hc:^ULC. 

A i:i:c;e:.- ac^d n:oie:i;!e onire pr^^seiu :nvcni:or,, c'.C-- nacieu acid nroieculc ha^ inj 
■.he n:iv:ea:]vic ^cuaL-icc or>H(J I..) NO 1 ::i;d or j con^:.Mcnic:]: ofair, of tin? nucicutiua 
5 --jLjueiK'c, can ba l^*.)lalcd Jin:a siaa.dard nioircu'.ar biolja_^ icc'.iracucs and the sequence 

inforn:aiio:i pro\"ioed :ierein. L'sm.g all or a portion ot the nude:c acid sequence viShQ ID 
NO: 1 and 3 as a n> bndization probe, TSRA nucleic acid sequences can be isolated usm^; 
standard h\-brid:7ar:on and clonina tecnniques {e.g., as described in Sambrook er ://,. cds., 
MoLlOVLar Cloning: A i aboranoky ManL'aL 2'' Ed.. Oold Spring Harbor Laborator. 
: . P^e^^. c;o:d Spnna Harbor, \^'. :*^S^.5, and Ausubei. n u!., cds. Ci r;<fa:t Pkotoculs ;n 
MOLroa lar B:o: og\\ John W'llex Sons. Nc\\' "I'ork. NY. 'A>''^}.] 

A i:ucle:c acid o: the invention can be ampni'ied using lDNA, niRN.A or alienaatn-el> . 
t:cnon:ic DN.A, as a template and appropriate oiigonucleocde pm^iers accordnta lo standard 
POP. amplificaiioi: techniques, d he nucleic acid so air.phfied can be cloned nito an 
1 ."^ apnropnate \ ector and cliaracterized by DNA sequence anal>'si3 r urthcmiore, 

uliaaaacleotides corresponding to TSRX nucleotide se.aiences can be prepared b>' standard 
s\ntiieiic techniqae^. e.g.. using an auiomaled EhXA synthesizer. 

As used herein, the '.emt "ohgonueleotide" refers to a series of linked nucleotide 
residues, wlncit oligonucleotide has a sutYicient number of naalcGtide bases to be used m a 
2o P(f P. reaction. A short oligonucleotide sequence ir.a\- be based on. or designed from, a 
izer.omic or cDNA iCCLienee and is used to ampaf\. cont'irm. re\-cal the presence of an 
idertnad. similar or complementar\- DNA or R^.'A m a particular cell or tissue, 
OiiLonucleotides comprise ponions of a nucieic acid sequence ha\ ing about 10 nt, 5o r.t. or 
;"iint :r. ianatir n:"aferabi\ aboat \ ^ n: to "'^ nt in l.ngtn. in '.aie eitibodmieni, an 
:5 ohaaniuaentide cnmori-ina a nuc'.eic acid moYcid^ ie.^.^ titan 1 "• • nt m lengin would uirthcr 
a._'mnra^a at iea>c connauoti:; na:leondcs of SbQ IF) N("> : .aid a , or a connnemeiit me:e«.a 
(jl:L:onac!e^N;aes nta\- oe cltenticaiK' s\iithes;zed aitd ma\ be used as probes 

In aitother emni'dnnent. an !>olated nacieic acc inoleLaiie ot the iinentton ntCiaaes 
...'la n:":c:a:a oaa ■ ^ ;■; .tarnlcment v*Nna m:Ne'^:ala saai.mce stjO\\ n m Sh^^J ID N< i 
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cornn'.eincntao :o liic nuclcoucc sequence sho\s n SFQ VJ NO: \ ariC 3 is one iha: is 
:Hi:^:ieiei:i!\ ee-i-remenian u- :]ie nueiee'ide sequence shown m SEQ 10 NO: i and e :hai 
ean iivdvo^en bon^i w ilh intie or n(.> niisnialcties :e. liie nueleotidc -eJuencL shown :n Srt,' 11.) 
\0: i and 3. ineieb;> fonrnnc a suable dapiex. 

As u-ui iierenn, tt:e lenn oniplenientap, " refers :o Waiison^Cric'r; or lioo^sieen 
na-mi: bc'.uejn nucleotide uniis o:'a nucleic acid inoleeulc and ihe lemi "■bindinc" niear.s t;:e 
oh\'s:cal or crcnncai mteraciion berA een Two poh pcpndes or compounds or associated 
no A peptides or con:pounds or combinations tliereof. Binding includes ionic, non-ionic. N on 
■ ler ''A aali. Ircdronhobic interactions, etc. A pn\sical mteraciion can be eitb.er direct or 
■ndirec:. lndi-.'ci interaction^ m.i\ be through or due lo ilie efie^ts oranotner poK pcpiiuc or 
jompoun.d. rur-cl binding rL-fcrs lo interactions dial do not lake place through, or due to. ;nc 
et'teci oTanothe:- nolypeptide or compound, but instead are w ithout other substaniiai ^ii:::[.,L.i. 
^n'enncdiates 

MorCL'N-er, the nucleic acid moiccuhc or^the m\'ent]on can comprise onlv a portion o: 
•he nticleic acid sequence ofSEQ ID NO; 1 and 3. eg , a fragment that can be used as a probe 
or primer, or a fragmeni encoding a biologically acti\ e port:on ol^TSRX. Fragments p!-o\ idea 
herein are deiir.ed as sequences oi at least 6 (coniiguous) nucle:c acids or at least - 
(contiauous) ammo acids, a lengtlt sutncient to allow tor specific h>-bndization m the case o: 
nucie:c ac;cs or for specitlc recogninon of ait epitope m the case of ammo acids, respecn\ e;\ . 
ano are a: most -,ome portion less than a Uill length sequence. Fragments ma\ be derived Irom 
aire contmuous noriion of a nucleic acid or ammo acid sequence of cltoice Den\ ati\"es are 
nacleic acid sequences or ammo ae:d secuencc^ formed from tne nat:\'e compounds e:tner 
d;rectl\' or b'. modification or partial substitution. Analogs are nucleic acid sequences or 
^■i:;]-,-. .-,:-er,ce- unit ha'ce a Mractare simnar lo. but n.-l uiennca: \:\ tne nan\ e ccmncunc 
u 1' 1 ■ - :: n ni re-pcc: n - ccr.nn C' 'nin'.mcnl> -.'V y.c-- cliam;: .-\nah.ig^ nu.;.' ;"e s\ ritnei:.' 

front a dificren: e^ c-lunoiunA origin ano ma> hav e a ^imnar or oppo>:ie m^tabonc a^. f!\ 
compared to voln t\ pe 

Deri\ati\ es and analogs ma\' be :uli leitgih or otiier than ftdl length, it the deri\an\ e or 
anaio.' conn.m> a ntodifiCvt nacle:: ac:d or annno acid. a> docribed belov. Denwn i ves or 



^yOi)V1^56\ PCT;ISOO'2643: 

95' u: even ^*9' . iden::t> iwiin a preieiTcd :centi!> of SU-99"oi o^■er li nucleic acui o: 

ammo aciJ scLi.icncc o:" idcruic.il size o: nlicn compared to an aligned sequence i:: wmca tnc 
cdi^mir.en: is done n\ a conmuie: i'Oii:o!oe>' proeram kno\'> ii m ihc an. j: u ho-e cr.codme 
iiuc;c:c acid li capab:e oniyoridizine to tl:e complemeni of a ^e^L:e^ce encoding ih;: 
aforcir.ennoned prolems ander .^iringenl, moueralel> iinneeiU. or low >trmi:cnl condiuoi:-. 
See t.u- AusuDcl. c: u'/,. CoRRfcVT Protocols ]n Moleci lar Biology. John \Vile\ ^ Sons, 
New York, N\'. 1993. and below. exemplar)- program is the Gap program ( Wisconsin 
Sequence .Anabrsis Package. X'ersion S tea" l^IX, Genetics Computer Group Universiiy 
Researcr, Par;.. .Madiscn. W'i) usnig die default se:tings. winch u^es the algoniim: ofSnv.-li and 
\\'a;ern:an i Ad\ . Appl. Mati:.. :9S:. 2: 4^2-^S9. which :s ]ncor]--orated herein h\- reference m 
lis eniuet} ). 

A "r.omologous nucleic acid sequence'" or ■"homologous un:mo acid s:queiKe. cr 
\ ana::ons thereof, refer :o sequences cha:-acterized by a homology at the nacle>:)iide le\ el or 
amir.o aCid Icxe! as discussed abo\e. Hon:ologous nucleotide sequences cnc k:c those 
sequences coding for iso forms of a TSIO; po:ypepiide. Isotomis can be expressed m different 
tissues of the same organism as a result of, lor example. a:teniati\'e splicing ^ f RN.\. 
Alternaii^'elv. isoforms can be encoded by different genes. In the present \m enlioi:, 
hom.oloeous nucleotide sequences include nucleotide sequences encoding tci a TSFA 
po!\ peptice of species o'her tluin huir.an:.. including, but not hmi:ed to, mammals, and tlu.s 
can inchide. o ^; . mouse, ra:. rabbi:, dog, cat cow . horse, and o:her organism: . Homologous 
nucleotioc sequence- alsi> :i\^\\:cc, but ar; not hmited to. naturally occamng allelic ^■arlauons 
;mc mutations of the nucleotide sequences set forth herein. .A homologous n.icleotide 
sequence does not. how c\'er. include the nucleotide sequence encoding iiuma H bl-LX protein. 
}-h-mofi jous nucleic aci.i >cuuL-n^^> in>:lidc t::o^c nucleic ac:d scquen:cs th..t euc^nie 
.onscrvcJi^c .nnno^ .cid subsntuiion> i-^-c nclnw ( S[^Q lED \():1k - ^vh-rLU i - 1 t.~ ' 
well as a nurcneondc na, mc ISRX acti\:t> . Biological acin. m.cs cu' me "I SPX or; icm. 
descrmcd nelow A iiomologous ammo .icm sequence does no: encOLie :hc di-Mn^-^ acu: 
sequence ot'a li.inia TSFX nol> peptide 

Tnc nucteo:ide sequence determined trt^m the cloning of tne huma TSi:X gene ali .-wr 
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jiiLionucl jo:xU'. 1 he oiuoiiucicoiide :>picali\' comprises a region ofri:clcoi:de sequence ih.v. 

l^ybridi/es iinJer stringent eoiiciiion^ ic ut ]ea>i abou: ::. 25. 5'j. lU^J. : -J. 2i)0. :m). 3v!'t. 3:= 
or4'"j or nio:e co]i>eLi:n\ e sense strand nacleLiiide sccLience of SH'J ID N(J: 1 ar,J or ar. 
anii-seiiNe sirand nacloonJe sequence of SPfJ ID NO 1 and ^: or o:' d naiiiralh occunme 
^ inmani ofSBQ ID N(J: 1 and 3. 

Prones na>ed on ine lianiar: '1 S:'A nucleotide sequence can he ased lo deieci iran.scrip; 
or 'genomic sequences encoding the same or homologous proiems. In \'arious cnibodunents. 
ihe probe luriher comprises a label group anaci:ed ihereto, e g., ihe label group can be a 
radioisotope, a Huorescenl compound, an enz\-me, or an er.zyme co-factor. Suci: probes can b 

1 ' ) used as a pan of a diagn.ostic test kit for identdying cells or tissue which miscxpress a TSRX 
protein, sucIj a.> b\ measanng a ]e\'el of TSRA-encoding nucleic acid iri a sample oi cells 
from J subieci o.^^. detecung TSRX luFfNA IcN'els or deicmnning whether a genomic TSRX 
L'ene has been mutated or deleted. 

A "-j^.iKTeptide haxang a b:olog;c ilh- acii\ e portion of TSR-X" refers to poK peptides 

15 exhibiting acin it\- similar, but r.ot neces^arih' identical lo. an aciiviiy of a poK'peptide of the 
present in\ entson. including ir.ature fonns, as measured m a panicular biological assay, ^^■lth o 
^^■:thoul dose dcpcndcttc)', A nucleic acid iTagment encoding a "biologically acti\ e porno:! oi 
TSRX" can be prepared b\ isolating a portion of SEQ ID NO: 1 and 3 that encodes a 
pol\ peptide ha\:ne a TSRX biologxal aani1\ (biological acti\iiief. of the TSRX protcn:s are 

21: aescribed bclo'^v i. expressiiig ihe encoded pornon of TSRA protem {c g.. by recombm.ant 

expression ii: vi:ro ] and assessing the aci;\ii>^ of the encoded portion of TSRX. For example, 
nucieic ac:d fragment encoding a biologically activ e ponion of TSRX can. opnonalX" include 
an ATP-bindmg domain, in another en:bodimcnt. a nucleic acid tragment encodiitg a 
biolocicapv activ e portion of TSRX mcliides one c>r more rcgioiis. 

TSRX \ ariantv 

Tiie ir;\-ermor. furtlier encoiv.passes nucleic acid molecules that diller irom liic 
nucleonde sequei^ces sho\v'n m ShQ ID NO: I and 3 due to the dcgenerac>- of the eenelic cc^d^ 
1 hese micDic acids tlv.i.^ encode the saiTte TSRX protein a> that enccnied b;. -he nacloKde 
s[.TtriV(^ ■ a]-d T .' -v^^. :v.^Mide (O^bhHLi N( '1 3 .md - In 
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In aJiiiLKvi to tlic iuiir.an TSRX nucieotidt- sequence sl:ov, n ;n SHQ IT* NO: 1 and 3, 

\m'; be ar::reciaied h\ :hose skiiied in the an that DNA sequence pol>-n:oipjTiini? that lead :c. 
char.L^es vr. :he amino acui ieuLcnces of TSllX ma> c\ist w ithin a popuuition 't'.i;.. the liuina:; 
pop.ii^tior. Such genetic pohv n^orphism m ih.e TSRX gene ma> ex!^: an:tvie mdiMCuaU 
r \\i:hir. a population due to natural allCiic variation. As used herein, the lemis "gene" and 
"recombinant ^aeric' reter to nucleic acid molecules comprising an open reading frame 
encodir.g a rSR.X proiem. pre:erab]>' a mammalia TSRX protein. Such natural allelic 
\ ariations can typicallc result ui ]-5'-\. vanai^ce m the nucleotide sequence of the TSRX gene. 
An\ and ah such i:ucleoi:de \ ariations and resulting ammo acid polymorjihisn^s in TSRX that 

he arc the result of natural allelic \ ariatioi; and that do not alter the functional ac:i\ iiy of 'iSRX 
are intended to nc withui the scope of the mveiuion. 

Moreoser. nucleic acid moieculcs encoding TSR.X proteins from other species, and 
ir L.i tnat ha\ e a nucleotide -equence liiai difier- Ironi me human sequence of ShQ ID NOi 1 
and 3arc intended to be w ithm the scope of the invention. Nucleic acid niolecuies 

1 5 corrcspondin.a to natural allelic variants and honiologues of the TSRX cDNAs of the mx^ention 
can be isolated based on their hot7iolog\- to the hiima TSRX nucleic acids disclosed herein 
usnrj the human cDNAs, or a portion thereof, as a hybridization probe according to standard 
hvbndization lechniques under stringent h\-bridization conditions. For example, a soluble 
hanni TSRX cDN.A can be i>olated based on its homolog> to iuiman membrane-bound TSRX. 
hikew ise, a membrane-bound luinia TSRX cDNA can be isolated based on il^ liomology to 
soluble Inama TSR^X. 

.Vccordm^lv, m anotiier embodiment, an isolated naiclcic acid ir.olecule oi tlie 
ir\ ention is ai least 6 nucleotides m length and li>br dizes under stringent conditions to the 
nu.lciv ..ua n-.>':L.uie c.-nimi^mc me nucle.'iKie ^cq.icnc- of SF(d ID \Ct : and In an.niiei 

3^ em-, aimcin. ihe i.a.:o.. .,c;a i^ !.-a>i 1 vv fF , 1 : 'f' or > nucleotide, m .-nctb 
Ir aiv;iher emi^'.-'diineiii. a;i ;>olaied nucleic acid nio!.cu.e ol^he m\ention liv'oriuj/o- tli;- 
coame reaion. As Lised herein, tiie lenn "hv'bridi/es under stringent conditions" :> mt^'ndea lu 
dcicrib^ conditions tor h> briiiization and wasning under wriich nucleotide sequences at least 
'^1 . Iil mcdc'COU:^ n - each ^ t\ nic.dl;. rennun h;- I'^ria.zeo t^^ each t^uaer. 
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:^tr::ib:eiK\ n\ b: idizat:oi: ali c: a ponion of the particular iiuinan sccuence as a probe 
asir:ii nieilaxis ^^■el] kno^^:] ip. ihc art tor nucleic acid n\bnd]/alion ^iid cloniiii:. 

A > used iiereui. die plirase "sinneen: h>bndiza;:on coud;iion>"" rotors to condii!oii> 
under u a orobe pruuer or oiieorucleoiidc \\:\\ in'nridize to lis tari^el seuuonce. \\a :o um 
odier seuucr.ces. S:r:i:zerA cond:t]oni are seqaence-deperAieiU and w i'A be dilierent m 
duYereni Lircumsianoes, Longer sequences In^bridu-e specifically a; higher :cnipera:u:es diun 
shoner bei.]'aenec;. Generalh . stniigeiU conditions are selected to be about ^'^C lo\\ er :han the 
thennal melting point (T,,) forthe specific sequence at a denned ionic strength and pH. The 
Tin ;s ih.e tein'oerauue (under defined ionic s'rengtn. pi: and nucleic acid conceiuration ) at 
'^hicli 5ljT. of the prober conip!en:en:ap. to the :argci scLjuencc li\'br:dn'e to the targe: 
seuuence at equihbruin- Since il^e target sequences are generalK present at excess, a: Tn:, 
?{\"c o:^t:^e probes are occupied a: equilibnuni, T>p:call\ . siringenl conauions wi'.l be :ho^c ni 
•^bucli tli: salt concentration is le^s than about l.C M sodium ion, typically about o.fd ;o iJt \: 
sodium icn (or other salts) at pH ^'0 to S.3 and the icmperaturc is a: least about 30 = C (o: snori 
probes, primers or oligonucleotides (e.g.. :0 nt to 50 nt) and at least about 60"C fur longer 
]>robes. pi-imers and oligonucleotides. Stringent cor.ditions ma\- also be achie^'ed with the 
addition of destabilizing agents, such as formaniuie. 

Stringent conditions are knov\ n to those skihed m the an and can be lound m Cl. RR-M 
Frotoc-OLS in MoLrC'L lar BlOZOG^^ John Wiley k Sons. (.:9S9) 6.?. 1 -'o.3.6, 
Preterably. the conditions arc such that sequence: at least about 65%. "U^ o, 85%.. 'M'^ . 
95%i. 9S":.. or ,-, homologous to each other typicailv remain h>bridized to eacli other. 
A iton-h.miling example of stringent h>'brid:zat]on condmons is hvbr.di.tation. m a h:gn salt 
Duffer comprising bX SSC 5b irM Tris-HCl *pH ".5). 1 niM EDTA, 0.02% P\ P. 'J.i%%. 
r:ccf 1. : .■ Mn \. ,;::d 5' >■ ' mg m. denatured suiinon >perni DNA ai (O % 1 Itis h\ br;d:z.it:. . 
:> fji\.v.cd '-\ rr.c more a>hes m ' '.2\ SS% ' ^1 ' - HSA .it N' % An isolated nuclen: 
ackl mobcule ol' the m\ ent:on mat h\-n:"idize> un^icr -inngent c^mditKMis to the seu.ience 
SFQ 10 .^^"(J: ; and f^ corresnonds to a naturall> oecuiTing nucleic acid molecule .A- usee, 
iierem, a "natural!} -occurring" nucleic acid molecule reters to an RNA or DNA moiectile 

- :m.Tc ^'lo- :.cuucnce that oc^ .:r- ;n natu:-e o z . enc^uies a natural protem ) 
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:\or.-\:nv.[\n)i jxaniplc of n:oderaic sirineenc> h\T>r!d:/auo:i cond;l)ons are h>'bnG:7alion i:: o\ 
SSC. 5\ rienhard:'s ioluiiorh SDS and I'lij mi ucnararcd saimoi^. spcnr. DNA a: 
y''C. rod^wvd b\ one or more \\a.h;:> m 1\ SSC. 'VlSi SDS al 3^ C. Oihc: condii;oiii o:' 
n^Ovi^ra^* ; [rin-cncv- tl-;a: ma\- be a ^ed are u^e!! k:io\\ n m the an. See. t'x.. Au^ubej ct 
lea:.. I. 1 ^^'3. Ci RRl\ Pr(V'ocol: ;n Moirc: i.a;^ B:o;.og^ , John Wdey e^ Sons. W. and 
■■Ir.-L::^:, :^}^Al GbNF TRANSFER A ^^ hXPRbSSiON A LA.L-iOi-L-XTOR V MaN„A^, Siocklcn. PreSb. 
\A". 

In a inird embodimeii:. a nucleic acid ihat is hybridizabie to ihe nucleic acid molecule 
ccinori ^ir.i: ::ie nucleoiide sequence of SEQ ID NO: 1 and 3, or fraemenis, analogs or 
OLTP. at \ es :;vereof. under conditions of Kv\ strmgenc}'. is provided. A nondinnimg example 

f !e\'. v:'] livbridizalion concKions are Inbridizaiion m 35*-' u ibrrriamide, 5X SsC\ 

n\{ Tr!>-[:Ci ipH '^'.5). 5 rnM EDTA. U.(i2% PVP, ■J.o:*'. Ficoll. 0.2% BSA. lt."J mg ml 
L:enauiicd salmon spem DNA. 10' o (wi vol) dextran sulfate at 40 = C. followed by one or more 
washes m 2\ SSC, 25 m^: Tns-HCl IpH ".4l. 5 niM EDTA. and 0.1% SDS ai 5^rC. Other 
conditi'Xis of low strmgen^y that ma>- be used are well kLOwn m the an [e.g . as emplo\'ed tor 
cress-soecies hvbridizaiions). See. .7.^.. Ausubel ci .il. reds.). 1993. Currhnt Protocols :\ 
Moirc:. l \R Biology. John Wile;.' Sons. NY. and Kneele:. 199u. GfcNF Transfer ani:^ 
La?RF^;::Ion. a LaboraTC'R> \\ ^z.OaL. Stocraon Press. NY; Shilo and W'ember-. 19S1. Proc 

Al.:J Sc: USA (3%9-6^9: 
( 'o nserv a[i\ e mutations 

In ad.htion to nataiall> -ocauTrng allelic >'ariants cf 'he TSRA: sequence :ha: may ex;s; 
m ilie pop.ihanon. me skilled artisan \\ ill further appreciate tha: cnanijcs can be iiuroduced hy 
rmnaoor. into tnc nucleotide sequ:nce of SEQ ID NO; 1 and 3. tf.ereby leading tn clmnges m 
tnc aimro ^eanence vOThe en^xmed TSRX p'"ot.':n. witlfoa: aherine tne UMiciiona, ai^dny 
V f :n.' 1 SRX nr.Oen:. For jx.nnple, imcjcotide ^■.lb^^ItLmon^ leadina to amm>.i ac:d 
;U">t::;.::.ci'.s a: "non-esseniluil' amnA> acid residues car. be made m the r.^qucnce ol Sh'P A: 
]sO: 1 a::d 3 .A "non-esscntiai" annno acid residue is a res;..nie that can be altered irom t:ie 
'.Kiic-tv;-e sequence of TSP X w Rhou: aiterinc the tnoin^ical ac'ziviiy. w Vx reas an "essemu.' 
ummo i.-id re^l due :s reqaiivJ fc-r hioiogical For example, ammo acm re.-:vaue> ma: 

■ , ' ■ 1 V 1 - mhe '^"c-C'M i'^'. e'mor. .:rc r"e.hc'cd be 
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Ai'OilTcr a^pcc■l of tiic iincniiori pertains to nucleic acid molecules encoding ,SRX 
proteins 'hat conia;i: chance^ m ammo acid rcbicucs thai art not esser.lia! lo: aciixTo. . sucl: 
I SRX proieii-iS di:Yei- m ammo acid sequence irom SHQ iD NO: 2 and ^. \el re'.air. tuoluaic.:: 

\\\ in one embodnnen:. the isolated nacleic acid molecule comprises a nncieoiide 
sccaencj encodmc a prv^tem. v^iiercin tne proteir: comprises an ammo acid seqaer.ce at least 
aboat ':5''-,> homolagous to the ammo acid sequence ofSHQ ID NO: 2 and 4. i\-eicrabl>c the 
protein encoded bv ihe nucleic acid is at least about S0" o homologous to SEQ ID KG: 2 and 4. 
mere preierabN a: leas: aboai 90N , 95"u. 9S'\). and most prcferabiv at least about 99^. 
hom.oloeous :o SHQ ID NO: 2 and 4 

An isolated nuci^ic ac:d molecule ci^codiim a TSRX protein homologous to m- protein 
ot^SFtJ ID NO 2 ar.d 4 can be created bv mtroduciiig one or more nticleoiide substiUitions. 
adcmons or deletion; into the nucleotide sequence of SEQ ID N0;2/:-i (^^■hcI-cm i to '/ l 
such liia: one or more ammo acid substitutions, additions or deletions are introduced mto tlie 
encoded protein. 

Mutations can be introduced into the nucleotide sequence of SEQ ID NO: : and 3 by 
standard techniques, such as siie-directed mutagenesis and P(f R-mediated mutagenesis. 
Prererabh. conser\ati\ e ammo acid substitutions are made at one or n:orc predicted 
non-essential ammo acid residues, A "conservative ammo acid substitution" is one m wmch 
the amino acid residue is replaced with an amino acid residue havmg a similar side chain.. 
Paimlies of ammo acid residues havmg similar side chains have been defined m the an. Thes-. 
families include a:mno acids w ith basic side chains g . h sme. argimne. histidme). acidic 
side chairs (o asoariic acid, glutamic acidt. unciiarged polar sioe chams (t.g . glv'cme. 
asparaeine. alutamme. se^me. threonine, tvrosme. cvstemeK nonpolar side chams ft^g., 

. \ .dm.-. ie':cm^, i ';v..^:ik-. i^ii'hno. piio:rv iaiiaimc, :i el h ion me. i ryot opn an !, 
:iei.i-b:\.:-,chov: sid: cinnii- uyo . tl;reo;ime. vaime. isoieucmei aiui aromatic side cnaiii^ u a . 
ivro-m^. r;iem.-:a:amnL\ t:-^ piv^iMia:!. i"i:>tidmei. Thu;. a pred.cied nones-entnd ammo acn: 
re-idue m TSRX is vcp\dccd will- another ammo acid residue iron: tlie same side chain, tamio. . 
.■Xitenativ eK , m another embodiment, mutations can be mtrudaced randonhv along a.i or pai'l 
ot"a rSRX cudma >euiience. iucii as b-/ saturation mutagenesis, and tiic re^ultant muiani> can 
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I:i one ■j:nbodiir.eni. a Muian: TSRX protein c^n be assa>cd ibi" i 1 i 'ne abilii>" to lonvi 

Droieirypro:cir. interaciions unh cither TSRX proiems. o:r.cr cell-sunaee proieins. or 
Dioioiiwalh ae::'/e portions l!;crcol^. (2) eompiex toniia:;on ■:?c:\\ een a muiani TSRX pru:L-!n 
an^i a TsRX receptor. i 3) :t:c abil:l>- o: a nuitan; TSRX prote::") lo bnid :o an nnracelnnar lar^ei 
protein or biologicall}' :ict]\e portion tb.ereor"". lo.^c^.. aN idtn proiemsi: i4) the ability lo bmc 
TSRX proteni; or (5} the abiliiv lo specificall)' bind an anti-TSRX protein aniiboc>'. 

Antiseiise TSRX Nucleic Acids 

Another aspect of the in\-ennon pertains to isolaiec aniiscnse nucleic acid molecules 
that arc h\ hr:di7ab'e '.o or coinple:neiiiar> to tlie nucleic acu: rnolectile comprismj ilie 
nucleotide seouence of ShQ :D NO: 1 and 3. or iragmeif^ analogs or deri\ati\c5 thereof An 
"antisensL-" nucleic acid comprises a nucleotide sequence that is con:p]emcutar>' to a "sense" 
nacleic acid encodine a proteir.. c'.^r, con^plcmcntarv' to the codmi: strand or a double-strandeo 
cDXA molecule or compleireniary to an mRNA sequence In specitlc aspects, antisensc 
nucleic acid molecules are pro\ ided that comprise a sequence con:plementar\' to at least about 
lO, 25. 50. 1 Kk 25o or 500 nucleotides or an entire TSRX coding sirand, or to on;>- a portion 
thereof. Nucleic acid molecules encoding fragments, homologs. der:\atives ana analogs ol c. 
TSRX protein of SEQ ID NO: 2 and 4, or aniisense nucleic acids complementary to a TSRX 
nucleic acid sequence of SEQ ID NO: I and 3 are additionallv pro\ ided 

in one embodiment, an antisense nucleic acid molecule is antisense to a "coding 
region" of the coding sirand of a nucleotide sequence encoding TSRX. Tb.e tcmi "coding 
reiiion" reiers to th.e region of t!ic nucleotide sequence cc-it prising codons which arc translarcu 
into ammo acid residues {c.^^.. the protein coding region. ): hum.a TSRX corresponds to SH(J 
ID NO 2 and 4; in another embodimeitt. !rc antisense in.cleic acid mo'.ecuie is antisensc t--^ 
■■|-.;-.ii.uJme r.-givT."' uf the cOviing s::and c: a niiL -eotide -e :i:ence er.coding 'I SRX I lie term 
■Xo'K'i uiinc rvcion" rcnur^ tc " .uid i^' ^equencc- v-,n:c:; faiiK die coding region that are n-jt 
trans'..tec ntto ammo acio^ u.l , ^!so referred to as ana X tintranslated regions i 

Gi\ en tiic codmc stranc seoiiences encoding TSRX disclosed herein (o g , SEO ID X(0: 
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nil-lNA For exair.plc. unii^ci'Sc oil jonucieoiicc cai: be complcnicniar>- lo live regior. 
s'jn-our.JiP.j t.!:e translation >tar; s:t:; of TSFIX mR^'.A. An aittis^^nsc ol:L:onucieotidc can be. 
:or example, ahou: 5. IrK 15. -5- ^"5. 5ii ^uoieot:(.i-^ ir": icniiila An ■dr.li>c:\>-c 

naoij.. a^;c o:':t:c i ia ciuioa oan -jc ct'iib^tracteo asmg cheinioa! synthesis or cnzyrnalic niiatio 
ivao*:ons usmc proccJares known m lha an. ror exampic. an antisanse nacleia acid (o.^ . an 
anii;e:i?e oiiaonucleotice i can be clientical A s\ ntl^.csizca uiui'j. nauirali> occarrina luicicoiide 
or \ ar]ousl>- niocified nucleotides designed to mcrcase the bioioeical stability c^f the molecuje 
or 10 increase t:ic physical slabilit)' of the d^iplex formed between tl^.e antisense and sense 
nuoicic acids, c.'^ . phosphorothioate deriN'aincs and acridme substituted nucieotices can be 
used 

Exan^plc^ of modified nucleotides taat can oe used to tienerate the antisense nucleic 
acnl UKlude: 5-tluorouracih 5-broinouracil, .^-chloioaraeil. 5-iodouracil, Ircpoxantnine. 
xantltir.e. -r-^cei\ "eN tosine. 5-(ca:box>h> droxyln:cth\ 1 1 uracil. 5'C.a-hox>'meth\ laniinoinetn\ .- 
2-fr.ou::d:ne. :'-carbo\vine:hylaminoincthyluracil. diitx'drouracil, beta-D-galactosyiqaeo>ine, 
n:osine. NLi-iscnenten\ ladenine. I -n:eth\iguanine, 1 -meib.> hnosme. 2.2-dimethy:guan:nc. 
2-r.ieihx ladennie. 2-ineth> Iguanine. 3-meth\ Icyiosme, 5-me:h;/lc;. tosme. Noadenine, 
""-i-ietlvclguanme. 5-niethi\'lairanomeih> luracil. 5-ii.cthoxyam:nometh\ 1-2-thiouracil. 
be t a - D - in an n o s\i q u e o s i n e . 5 ' - ni e i h o x >c arb o x >' n^. e i in' 1 u rac 1 1 . 5 - :r. c 1 1 to x >• u ra c 1 1 , 

2- r.aeth\itino-Nt)'ist>peraer.\ iadenine. uracil-5-ox\ xicetic acid (\"). wybutoxosme, pseudotiracil 
queosme. 2-:hioc>tosine. 5-ntethyl-2-thiouraCi.. 2-iiiiouracih -^-thicuracil. ^-methx^Lirac] 1. 
arac !-5-ov\acet:c acid methvlester. u:-acih5-ox\ace:ic acid (\ ). 5-niclh\i-2-t:iiouracil. 

3- 1 3-amino-r^-.\'-2-carbox\ p:-opvl ) uracil. uiep3)\\ . and 2.(:'-dia:n:)t'jpunne. .\:ieniatix ei>\ i:ie 
anliser.se nucicic aoid can bet^roduced bioiogicall)' using an expression sector into which a 
n:;,;!/:c .:Cio has been suiv'on'.d in .ui aMt:sen>e 'jri cntaiioi: c.l.. :-!.\A transcnbea troni the 
;:iv-::L-d ni.Lh j:L .:u.: v. ;1: 1^.- of .ai anti-^en^o oneiu.aiot: to a t.ugo: xnicleic ac;d o! inteix--:. 
._ie^ ::-:'^.-d fu:-'her ::i t::e lohiuv nia ^u^s:■Jl:onl 

The antisense nticieic acid molecules otAne mx'ention .ae txpicall;.- admmister^o to a 
^ubi --ct or aener.iteo s::ii sticii that the\' hybridize w'wh or bind lo cellular inRN.-\ and' or 
aca^nn;. enco-ama a I SR.\" nrote.n lo thereb; inhibit expression of l;)e pro-eai, , . j . a;- 
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tiic maior ^roox c of ihe double hch\. An cxaiiiplc o:'a route of adminisiraiion of antisensc 
:u::le:c ac:d nioiccule? ofihe iTU'cnuon include:, diree: mic^non al a iissiic si:c. Alleri:a::\ cl\ 
an:;^c:]^J ;uic:eic acic ;rolecu]cs ean be n:odi:led :o :arget selected eeli^ and then adniin:^:ere 
s\s:em)eal:\ . l-\^r example, tor b\ iteniie .id]UKi!s::uiioi:. aniisensc molecules can be n:od;iied 
such liuu ihe\' ipectficall} bind lo receptors or antigens expressed on a selected cell surlace. 
c.^.. b\ Imkmg the antisense nucleic acid molecules to pcp:ides or antibodies thai bind lo cell 
suriace recep:ors or aniigciis. The aniisense nucleic acid m.olecules can also be deln'ered to 
celts using :be \ ec:ors described herein. To achieve sufilcieni imracelljlar concentrations ot 
airiiCP.se moiecuies. v ector constructs m w hich the antisense nucieic acid molecLle is p.acci: 
unJer t::e control of a strong poi li or pol 111 promote: are prererrecl. 

In \-et another embodiment, the aniiseiise nuc!e:c acid molecule ot the im ention :s an 
u-anon:enc i^ucleic ac:d molecule. An u-anonnenc nucleic acid ir.olecule form- spec.iu 
double-stranded hybrids with complcmentao' RNA m which, conirai^- to the usual [>un:;s, th 
s:r:inds :'ui: parallel to eac i other (Gaudier ci liI. i lyS"^) .V:/c:/o;c Aculs Res 1 5: 6G25-(yo-l ). 
The air.isense nucleic acic: n:olecule can also comprise a 2'-o-meth\ lribonucieoiide ( inoue a 
^il. ( 19^") .\/;c/oit' Acu:s Res \ 5: 61 3 1-6 US) or a chimeric RNA -DNA analogue i Inoue t-: a! 
( 19S") FEBS Leu 215: 3:'-330). 

Such modit^ications include, by \\-ay of nonlmr.tmg example. r:iodif:cd base^. ar.d 
nucleic acid? v. hose sugar phosphate backbones are m.odihed or deri\'atized. These 
modi:-:ai]ons are carried ..i a: lea^t in part to enhance tne chemical stability of the moditled 
nuclei acic. such that thc\' max he used, for- example, as antisense bmcn^.g luicleic acics m 
theraneuuc unphcutioiu ni u subject. 

TSRX RibozN ines and I*> A moieties 

it: anoincr cmtv^ciment. an antt'iep.se nucleic acici ot the in\ en: ion is a nno/;. me. 
Ribo/\ :ne- are can. Iviic R'nA m'.decuUs \Mtn rinonuclcasc acti\ U>- thai are canahic ot .u^.r. . 
a smclc-stranded nucleic acid, such as a niRN A. to w hicn the;/ ha\ e a complementary region 
Tnus. :iD07\ineML\i: . hunnnerhead nbo/\mes (descnbed m HaselhoiTand Geriacn i A^^>i 
\.;;:ov ^g-^A-^-M W u^ed :o calalyiicai:;. clea\e TSRX i-RNA :r.m^crmt> lo merAy- 

.^■'^'lARX '^iR\.\ A 'ibo,^"v-nic ha\ ;nc -rx':illcii\- tor :ArSRX-encoui:-y 
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!;:u ic;M:.:^ < j^:Lcn:i ;o b.' ;i; j TSRX-viicodinu ir K^n A :^ ee, l;. . Cec:: l7 

I .> N^ ' 4.wS~,: ; . .in.: i cr.;i .V ; .S No. 5. 1 : o. "4:. A:ie;'r:at;\ c:> . 1 SRX 
niKNA cui: bo usoJ lo sclcc: .i ca::il\-::c RNA l::i\i::o a spcoihc nbor^iicloa^i aci:M:> :Voin a 
:^ nooj of RNA rlTulcCl:le^, bee, ^ l: . Bane: or u/.. ( 1 V9o i ^.o/o/k t 2f> 1 : 1 - N A 4 1 S. 

Al:en:at:\ eA', TSRX gene expression can be inhibited bv largeiiiig nucleonde 
secuenees coniplenientan- to the reg:ilaior>- region ofihe TSRX [e.g.. the TSRX promo:er 
and Of enhancers) to term :riple hehcai structures that prc\ent transcrip'oon of the TSRX gene 
m lariie: ceils. See genera]l\\ Helene. (:9):) Anncci/iCir iJrui^ iJc.^. 6: 5o9-S4; Heiene. ci as. 
]o [\<'-)2\ Af;r. A" )■ A.'oA Sc. 6t>U::^o(), and Maher (1 992 > /:?/6jjo:.n ^ 14: Si:i"-15. 

In \ arious embodiments, ih-c iiucle.c acids ol^TSRX can oe moc;ned ai the base 
moieiN . SLiear moiCA or phospha'.e backbone ic improv e. o,y., liie sTabilit>'. h> bndizaiion. or 
soLbiIu\- of trie molecule For example, the dcoxy:-ibos= phosphate backbone of the nucleic 
ac: is cai: be i;:odif c:: to generate peptide nucleic acids (:jee I l>-up ci (:!. 1 19961 Sioorg McJ 
1 5 Cf:-:ni 4: 5-2^ ). As used nerein. the lerm? "pep:ide niiclcx acids" or "P^dAs" reler to nucleic 
acii mnnics. eg . C'N'A i^iirnics, ii] w hicli the deox>Tibose phosphate backbone is replaced b> 
a p^eudopeotide backbone and onK tlie tour natural nucleobase^ arc retained The neutral 
backbone of PNAs has been shown to allov\- for specific hybridiza:!on tc DN.A and RNA under 
conditions of low ionic strength. The svnihesi? of PNA oligomers can be performed using 
2o standard solid phase peptide ?\-nihesis protocols as descr.bed m Hyrup o; (1996)a30vc; 
Pen-x -O'Keefe c: o/. [A 996) /^A.TV93: 14b'( i-6"5. 

PNAs of TSRX can be used in tlierapeatic and uiagnostic application^. For examnle. 
PNAs can be used as antibCnse or antigcnu agcras tor secucnce-speculc modulation ot gene 
e\^:■e^^lon b\ . o o.. mducntc t:an>crnvio:; or tran^lauon ;nTe^: r: mhibmi^g rcphoaiioio I'N.-X.-^ 
^s ••• f TSRX can ;d-»> be uscoh o c - in lite .ano\ of sm-jlc lmsc pair mutafcn.s in a gene n> . o g - 
i'N.-\ uujctLo; ; A'R a- an; ticni! ie>trictioi: en/> nie> \'. hen u>eo m conmuuUicin v. 

otner en/\ Ine^. o.o.. S 1 nuc!ease> ■ H\ :'up B. ( 1 •f"'' \ above i: or as probes or priiner> tor DNA 
>euuencc ..no n\-b:-di/ation i iivrup c: of ( i. above: Pen'> -OKeele ( RA>(^). above i, 
hi anofn.e: enf ^cdnv.cn:. PNAs of TSRX car; "-e na.'dif.ed. o.c . to enhance their 
o . ... .^lO ... ■ - . ■ ' 1 ■ apu:-: ;■ ,0 *ac:v'ic h:"''^!^ln ' ' c ■C'r '"'ihc" heh^e: croiiiv PNA, b'. mo 
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"^a\ .o:nbi::e i:vj ac\ aiiUia^oiis p^opc^lc^ of PNA and DNA Such chimeras ahow DNA 

:cco4n:iior. enr>me<. • RNasc II and DNA poiynierai^s. tc micract with the D^iA portion 
\\h:\c the PN'A :ior::un wouid pro\ ide hi^h bindinL: afnn;:\ and spccincit\-. PNhV-DNA 
chiM^cras c.oi ir^c Ji:kcd asm^a dnke:^ ot~ appropna:c selected ni terms of base stackma. 

namDcr of bond> be:v, can the nucleobases. and onentatioi: ( H> rLip ( l^^Jb) abo\ c). The 
^vi:tl:cs;s of PNA-DN.\ chimeras can be perfomied as described in IKtup ( I996 i abo\ and 
Finn c; ,u. { l^on) \uci Acnis He^ 24: 335"-o3. For example, a DNA chain can be s^'nihesizeo 
on a sobd SLpoori usin^: standard phosphorainidite couphnu chemtstrxa and n:odi:ied 
nucleoside anakiiis. o.^: . 5'-i,4-inethox\iru\ l ) air.ino-5'-deo\v-:nyrnidine phnsphor.ariiditL\ can 
be li-ed between the PNA and tlie 5' end of DNA (Mai: .//. ( 19S9) Xuc/ Achi Res l" 
59"3-5S) PNA n:onomers are ilien coupled m a s1ep\Mse manner to produce a clnnienc 
molecale wnk. a 5' PNA scemcni and a d' DNA segment (Finn ei ui. (1996) abo\e) 
A!:erna:i\ elv. cnnr.enc molecules can be s> nthesized with a 5' DNA segment and a 3' PNA 
segn^eni. Sec. Petersen t ! 1 19^5 I Bujor^ Mvc! Chem Lea 1 1 19-11 124. 

In other embodinien;s. the ohgonucleoiide ma\- include other appended groups sucli as 
nep::de^ {e.c. for targeting host cell receptors in mvo). or agents facilitating transpon across 
the cell membrane (see. e.g.. Letsmger ei iu.. 1989. Proc. Xaii. Acjd. Sa i'.S.A. 
S6:o5- -o5:'n. I.emailr: ci 19S~. Proc. \::^!. Adui. Sc:. S4 64^-652; PCT Pubhcation No. 
\VOSS;i»S K o or tiie blocd-bram Darner (see. eg . PCT Publication No. \V0S9 '101 34). In 
adcition. oliiionucleotices can be mocitled \\ ith h>brid:zation triggered cleavage agents (See. 
o.g.. Krol c: . 1 ^SS. BioTcl fuuijucs 6:95S-9~6) or intercalating agents. (See. e.g.. Zoii, 1 9S\. 
Fih;r}}:. Res. 5: 539-549). To lh;s end. the ohgonucleotice mac be conjugated to ar:Otlier 
molecule, e.g.. a pcptld_^ a h>-bridizat:on triggered cross-imkmg agent, a transport agent, a 
n\'nridi/aiion-:riggered ciea\ace agent, etc 

TSRX Polypeptides 

A rSRX nci;. pcp::de ot" tac nuention includes tne TSklN-like pro'te.n w hc^se scci.eria^ 
:s rro\ idcLi nt SEQ ID NO: 2 and 4. The i!i\-ention also includes a mutant or \ ariant protein 
an\ of whose residues ma> be changed iroin the canesponding residue shown lit SEQ ID NC' 
2 and 4 uliilc ^::11 cnco.hna a protem tna' mamtams its TSRA-iiue actn/itie^ and physiologic.d 
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1- a TSFA -a\.c 'winani ih:it preser^;;; ■ISRX-l:ke ainction lnclude^ an} 

\\:v:a:'.: ::\ v.!.:. - :v^;ci:Ci a: a panicuiar posi'icn s^qu^nce hj\ c been subsuuitcd o\ o:;;c 

air;j"o aciJs. and fun her inciudc the po<sibiHty of mscnmg an adduionLil re^iuue or rc^:^lle^ 
Ivivvcen iv\o rcisidues ofihe parent proteni as well as ihe po5s:biii:> of dcieUn^ one or ino:c 
resid'aeb no:n the parent sequence. Aii>' amnio acid iubiUiuiion. msenion, or cclenon :? 
encompassed b\- the in\ cntion. In fa\oraole cireinnsiances. :hc sub-l::uuon a eon5er\ an\e 
sub=:i*u:ion as dehncc abo^ e. 

One aspect of the in\-en:ion penams to isolated TSRX proteins, and biologicad}- act!\ e 
ponons ihercot', or deri\ aTl^-e5. fragments, analogs or homologs thereol. Also pro\ ided are 
tX'l'vpeoude iVagnients -uitublc lor LL;,e js mimunogens to raise aitii-TSRX antibodies, in otte 
eir.L-^odnneni, nat!\ e TSRX protcms ear. be isolated front cells or tissae sources o>- an 
appropriate purification scheme usmg standard protem purii:caiion teciiniquci. In aiiotiier 
emoodimeni, TSRX proteins are produced by recombman: EiNA techniques, Aaemaiiv e to 
reeoinbmanl expression, a TSRX proleni or polypepiiue can be synthesized chenncally using 
standard peptide s>nilies:s tecbuquc?. 

An "isolated" or "parined" protcir. or biologicall\- acnx e portion thereof is substantial: 
t'ree of cellular material or other contaminating proteins from t!te cell or tissue source front 
whicit the TSRX protent is der:\ ed. or substantial;} tree from chemical precursors or otlter 
chemicals when chemically synthesized. The language "substantialbc tree of eedular material 
includes preparations of TSRX protem m \\ hich Ine protein :s separated from cellular 
component:, of the cells from 'Ahich it is isolated or recombmantiy produced. I'n one 
embodnncnt. tlio language "substantialiv free of cellular material" mciudes preparations ot 
TSRX protein ha\ ing less than al^out 3(T o (b}' dr}- \\ eight) of non-TSRX protein (also retcrrei 
:o :--a--;:: ' :on:ant;nalutL: ore n^ui" ■ nnvv prefenon} tha:: about 2'' o!" non-TSRX 

.-y -1,.- n:-j;crabl;. !e^^ th.m about I-' ofnon-TSRX prolent. ana irio.t mcierabK 
jc^s t'lan .r^oi.t ^ iA)n-"i SRX nroiem. WTcn too 'I SRX nrutom e>r t^ioi^vgival.} aeto^e rort.'ai 
tlicreof IS rcvOmbmantX- produced, it ;s aUo prclembi}- sab^tantial^■ tree ol culture meumm. 
; t . ctdture n:odium represents less tinm about 2'i more preierablv less than abom 1" . aiu 
uv.-v! nreferahlv los than ubutil 5";. ei the \oiume of ihc proteiit preparation. 
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ia:^_:j.;L:.' '■>ubsia:i:u:'!\ :rce of pr:^cursor> or oiher cii^niicals" ircluces prc^pa:.i:io:iv 

ofTSRX proic:[i r.a\ :n^ liiaii jDout 3'J o-. ib> dr\' v/eigli: i of o'neir.ic.i] precursors or 
noi>TSF'X L:::^mK'al>. iv.lxx- pr.lcranA Ic^s lhan aboul Zif o cne:n:oa' precursors orno::-TSRX 
ohen-ooa^^, slil] ir^ore oreierabl) ]cs:i tiian aboa: ^"u cr,ctn:c:u precursor^ or rio::-TSRX 
cneniica.s. and rjo>i prLicrab^y Ic.-s lhan about 5^"' chemical prccarsors or non-TSRX 
cnenuca.s 

BioiOi^icaliy acii\ e ponions of a TSRX proiem include pepiides comprising ammo acu: 
secuenccs suiT.cieirJ;/ liom.ologous to or derived I'rom the ammo acid sequence of the TSRX 
protein, o.^: . th.e ammo acid sequence shou'n m SEQ) ID NO. 2 and 4 tha: include fe\ver anmu'- 
acids lhan. liic full length TSRX pvoieii:?. and exhibit at leas: one acti\ H> of a 'I"S:IX^ protcm 
'r^o:ca!h^. bioloincalhc acti\'c oor::on? comprise a domain or motif \s'ith a: least cnc act:\:t;. o: 
tee TSRX protem A biological. > L:c:i\ e poi-iion of a TSRf\ protein cai: ne a ooXpcpadc 
^^ n:c:: is. foi' cxam[-)lL-. 1'?. 25, 50. : Oc' or more amino acids in length, 

.A bioiogicalh- act:\ e portioi: of a TSRX proiem of the present m\ ention n;a\' contain, at 
leas: one of the aboN"e-identif:ed domains consen-ed between :;ie TSR_X proteins, c.^:. TSR 
modidcs. .Moreov er, other hioiogicallv acti\ e ponions. ;n w hich other regions of thic protcm 
are deleted, car be prepared by reccmbir.ant techniques and e\-aluated for or.e or n:orc of the 
luncnonal actn ities of a nam e TSRX protcm. 

In ai: embodimen;. the TSFJ\ protein has an ammo acid sequence shown n: 5EQ ID 
NO: 2 and - In oth.er embodiment5.. the TSRX protein is substantially homologous to SEQ ID 
^:0. 2 and 4 and reta;i:s tlic llir.ctional activit)- of the protein of SEQ ID NX): 2 and 4, \ e: 
ciffcrs m ammo acid sequence due !o natural allelic \'ariation or mutagenesis, as descrioed in 
oetai; belo\v .Accordingly, m another embodiment, tne TSRX protein is a protem iliat 
c^n'mr:sc> .m ammo .:.cio :-cuu^n.j .a lea-: about -5'- nonKMogoL:;v to the .m;mo acai -L-^:.ic::Cv 

f >:'(,» ID \( > 2 r:r.d 4 .md reta.m- tne fur.c: lorui) ac::\ tiy of mu TSRX protcm- c-f SF <'d X') 
\( ; 2 a:k: 4 

Deti-r^mnm c iiomeioc'- b civ> cc i tgyy^ ;> or more scquci^cc 

To dLtcnmno tne percent hiV^v.4ocy ot tw o an:: no acid ^eq::;:::cc^ ot tv, o ;:a. ;;:■:. 
,'x\\< I be -couc::cc> ate ah.mcd t'or opt: ma 1 compan >nn ptitposes (o o - ^caps can. be :::t:oa:.c-.o: 
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pOv:t:o::i are liicn compare^:, ^^'i:cn a posiuoii in the first scGucnce is occupied hy the sair.e 

a::.aio a^ic :'C>:cui: or iiUv\co;:de as t:ic corre-ponJini: posilioii iii :hc second scaucncc. men 
liie nioiccui^'^ are h.omoloL:ou> at :hal position c e. as used r.erem annuo acic or nucleic .;c:c 
"homoioc^ " :^ eL]nn>cdcnt :o annnu ac:d or nncle;c acid "luennr)'" ). 

Ti^e iuu-'.e:c ^cid -co^eiKe hon^olou)- nia> be dcienrnned a- the degree o: idenntv 
i7e:\\eei: iv-u sequences Tlie :ionioloL!> n\a> ne cetennmed usme con:putcr prDLiraiViS hnou n 
\n the an. such as GAP sofiuare pro\'ided in the GCG program package. See. \cccHcmin: anJ 
iyuf:.sc!: 19~M J Mo! Biu'i 4S: 443-453, Using GCG Q.W^ software \\-ith the follou'ing setiiitgs 
lor nucieic :tcio sequence con:parisor: CiAP creanun penalt\' or5.U and GAP extension pcnal:>- 
of ij.3. die codma region of live analogous nacieic ..cid sequci^ccs refen-ed to aho\e cxliibr.s a 
degree of idenn:)- p:cfcrabi\- of at :cast "5' So".. S^'.. 9()"n:, 95%. 0S%.. or 99'o. \M:n 
the CDS (encodnia} pan ot the TjNA sequence siKu\ n m SEQ NO 1 and 3. 

Tlie lern) ■ sequence iden:irc^" refers to die cegree to which two polynucleotide 
no:vpeptide seouer.ces are ident:ca; or, a residue-b; '-residue basis o'cer a panicaiar region o: 
coT.panson. The terni "perceinage of sequence ideniitx " is ca'.culated b>' compann.g tv, o 
oplimalh' aligned sequences over that region of comparison, detenrnning the nanf^cr of 
nosnions at winch the identical luicleic aeid nase (o g.. A. T. C, G. U, or h m the case ot 
nucleic acids) occurs m both sequences to yield the number of matched positions, dn idmg the 
number of marched positions hy the total nuir.bcr of positions in the region, of comparison {i.c 
tile w miow M/eh and multiphni^g the result by \ 'c'l' lo \'ield the percentage of sequence 
identity- The tem; ■'substantial identu\'^' as used herein deniotes a ch.aracteristic of a 
t'toly nucleotuic sequence, wherein th.e poU n.ucjeotide comprises a seqaence tlia: has a: least Sc' 
nercem sequence iden:i:> . preierabl\- a: least S5 percent identity and often 90 to 95 percent 
sojuence identn\ . more u^uall^ at lea^t v ) percent seqtience identit;c a< compareo to a 
rcierence scqt;ctice -v/cr a contn.iri^on reel or. 'i lie tenii "percentage ol posit nee residues is 
caknn.aed -v. .cinparmn i\^o optinndn- aligned ^e^. iicncc;- '_wa;: tnat legson ul ecnuv:ri^,i.. 
deiei-mnnnc ihL- number of positions at \y .iich the uentieal anc conser\ aiivar ammc .;v:iJ 
substitutions, as de:h:ed abo\ e. eccur m :)Ot!i ^K:c\}:viQZi to \ ield the number of matclieJ 
po-:it;cin. on. mine the number rCinatehcl no>:i .n-is b_. tiie Ujt.d numocr of posm.>ns m tiie 
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Chimeric and tusion protuiDS 

Ti;:' erii^ n :ii>o pro\ :d^> TSR.X chirneric or lusior. proieir.s. As used Jicrem. a 
"IbRX ■ ciiimenc pi\Mei]:" or "lubion proleni" comprises a TSRX pol\-pepUce operative!) 
hnkeJ to a !:oii-TSRX pol> p:^pticc. Ai: "TSRX polypeptide" refers to a polypeptide ha\ in^ a 
am:;io acid seqe.ence corresponding: to TSRX. -Aiiereas a "r:o]:- ISRX polypeptide" reiers :o a 
poi\ pejn]de h.aving ai: ammo acid sequence corresponding to a protein that is not subitantiah 
noiTioioLious 10 tile TSR.X proicm, c.;^ . a proteni that is difrerenr from the TSRX protem and 
tha: IS den\'ed troni the same or a differ^n: organism. Wathm a TSRX fusion protein the 
TSF^X ;xM\riop::de can correspond to al! or a poriion of a TSRX pro:cm. In one embodimei:* 
a TSRX fi::>ion protea: comprises a: least one bioioeical'.) acti\ e prirtion of a TSRX proteiir 
Jn anomc!" erabodmier-!. a TSRX fusioi^. protein comprises at least "uo biologicad)' ac:i\e 
portion;; of a TSRX proteni. Vfithm the fusion protein. iJ:e tern: ■ operative:) iinKcd" 
mtendeJ to indicate tf.at the TSIvX pol)peptide and the non-TSPX po".)peptide are fu^ed 
m- frame to eacii orl:er The noivTSRX polypeptide can be hisec to tiic X-termiiuis or 
C-tenmniis of the TSRX polypeptide, 

For example, m one embodimeni a TSRX fi-sior. proiem comprises a TSRX 
poh peptide operabl)- linked lo the extracellular domain of a second proten:. Such lusion 
protein:^ can be turthe: utilized m screening assa\s for compounds that niodulate ISRX 
acti\'i:v (such assa)-; are described m detail be]o\s ). 

In another emoodimen*. the hision protem is a GST-TSRX tusion protein n: which tii 
TSRX sequences are tused to the C-iennmus of the GST (i.e., gUitathione S-transferase) 
seqi.er.ces Su:h fusion proteins can facf.itate the purification of recomb.nant TSRX. 

In another cmiu^din^.en:. the lusion protem :s a TSRX-immunoglobihm fusion protem 
m V. hum the TSRX >ejuer.ces vompn^ir.g one or more domam> are fuse .1 :c> sequences aeriv 
l":-om memtx'i- >'f f :e uumuiuuuv^'m' .n rrolem fanul) Tiic TSRXumm mocioban:": tasicc: 

;idmiiiiste;cu to a >..biect to inhibit an m-eracuoi; betv.een a TSRX Jgan.i aivi a TSRX protci 
on the suruice of a ^ell, m ihereo)- ^appres^ TSRX-mediaied signal transduction ^ a o. In 
one nordiimtinc cxamnh'. a c^^ntemplated TSRX iigaiul of the in\ ention is the TSRX rcenti^ 
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:no jid.iUn^ 1 1 t;.. pron:ouiii: or iniiibiunL; ' ccl; sun :i! Mo: co\ cr. the TSR\- 
;n:n]unoe!obuli:: hisiur pro:cins mc i!i\enUo:i c^n be used a^ inin^LinoLiens lo proJ^ee 
ar!:-'lNRA .^niibodio ir j >[\h.c^i. lo pLin:'; TSRA ^ig^Jid^^. ai:d in screening ::Si.i>s lo locnl: 
::k\ee:i;e- I ha: :nhib;i ::;e i:i:e-:\ic:iun l«:"TSRX v. i:h TSRX iigand. 

A 7SRX chnncrie u: :u^iui: proiem ofine in\ e:i:ion can be produced b\- siar-dard 
recorr.ninant DNA rechi;iques. For example. DNA Iragnienis coding rbr the differen; 
po;> peptKie sequences are hgaied :ogether :n-frame m accordance w ith con\ entional 
icchniLjae^. ■ b> emplo>-ing blunt-ended or stagger-ended remiini for ligation, resiricnon 
en/Mne dracsnon to provide :ur appropriate lernnnn fhling-ii: of col:esi\'e ends as appropria 
.dkainie pi .os[iha!asc treain^cni :o a\ oid undesirable lommg, and enz>'manc ligation. 1:: 
anod^icr ernbodinieiu. the fusion gene car. be 5>-nthesizcd by con\'en:ional techniques includ: 
auiun:atec D>sA s\-nthcsizers. AUemati\ch , PC'R aniplilicatioii of gene fragments ca:i i^e 
can'ied ou' L-iir.^ anc:iL>]" primers thai gi\ e rise :o complen:entar> o\"erhangs between ivv*:- 
consecnti\e gene fragn:cnis tiiat can subsequent]} be annealed and reamplified to generate a 
chimeric ecr.c sequence (sec, for examp'.e. Ausubel et al. (eds.) Cl RREM P:*^.OTUCC):s :n 
Mol::ccl a^BiOLOO': , John Wiley Sons. 1992 l Moreo\-er. nianv expression \ ectcrs are 
comn-ercn:!])- av'ailable thai a>ead>' encode a fuiioi: :i]o;er\ g., a GST poApeptide). A 
TSFLX-e]Aodn-;g nucleic acid can be cloned into such an expression \-ccior such tnat tne hisic 
inoietv IS linked m-trame to the TSRX protein. 

1 SRX afiunists and antatjonists 

Tn: present irncention also pertains to \ ananis of the TSICv proteins iliat functior. a- 
edner ; SFX agonists (nnmeticsi or as TSRX antagonists V ariants of the TSRX protein ca; 

•:e ::enerjt:o nttu.iucnu-;^. o o . c;^cI"e:e pom: manaioi: cr trni:cj:ion ot the TSRX :^-v-"ei:: 
\]\ > o' tn. TS R pv'."::e:n cir retain >.dT^:antial!y tne ^ame. or a ^ub-et o:. tne n^M - en. 

.;ci;\ :t;e^- of tlie natur:.!/. ocv arrmg form of the TSRX prote:::. An aniagonn-i ol In. I S:<-\ 
nrotem can mhhnt one or more of the acti\ ilies of tiie natura!l>- occuiTtng rorm o! tiie I ^RX 
:^rc:em 'v, . for exjinple. eonipemn'eh binding to a dow nstream or apstreatn member oi 
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jomi of the proicni has fewer side effects m a subject relative to treatment with the naiur^r.^ 

occurring lorni of tlie TSRX proteins, 

\ a:ian:s of the TSRX nrutem tnat Uiixiion as either TSRX agonists (ni:n^ei;Ci) or as 
rSRX ..n;a-conists can be i jentii^.ed b> ^'reenine ^onibuutonal uDranes oi niu:ant^. c.^.. 
traneanor. mutant-, of the TSRA protem for TSFLX pi-otcm agoinst or antaiioms: acti\ i:y \r. 
one embocanera, \ ariega:ed ]ib:ar> oi'TSPA \ariants is generated d> eombinatonal 
nrataaenesis at the nucleic acid level and is encoded b\' a variegated gene hbrary. A variegated 
librar\ oi'TSRX \ariants cm be produced hy, tor example. enz> maiicalX' ligatmg a nn\ture of 
s\nthe'oc oai:onucleotidcrs irJo ger^e sequences s.jcb that a degenerate set ofpotentia] ISRX 
sequcnecb exnressfole as n^diMdual pi.^lypeptices. or altematn'eh , as a set of larger lasioi: 
protein:-, [cx-^ tor phage disp]a> 1 containing the .^et of TSRX seouences therein. Th.ere are a 
\ ariet\ of meiluiJs w hich cap. be used to proauce libraries of potential TSRX variants :roni a 
degenerate oligonucleotide sequence. Cb.enucal £>-nthesis of a degenerate gene sequence can 
be pern:inncd m an automatic DNA s\-nthesi;aT, and the synther.c gene then ligated into ai: 
anpropnaie expressior \ cctor, L'se of a degenerate set of genes allov, s for the pro\-is:on. :n 
one irnxture. of all of the sequences enc oding the desired set of potential TSRX sequences. 
Methocs tor s\n:h.es:zin^ degenerate ohgonucleinidcs are known m ;he art (see. e.g., Narang 
tl9S3) TcD-iJiCilron 3tr3; ItaRura cui!. {\9S4)A'iuu Rev Biochciu 5?:?2?; Itakura or (A^S4) 
Saenrt :9S:1m50: Ike ei ul. ( :9S3) Xuc! Aad Res 1 1 :4"". 

?oh ]U^nl:de libraries- 

In addition, libra:-ie> of iVagntents of the TSRX protein coding sequence can be tiseJ t^> 
eeneraie a \ ar.etiated population of TSRA fragircnts for screening and subsequent selection or 
\ .i:aai::s of a TSRX nr.ueir: in or.e embodiment, a hbrar>- of coding sequence fixigments can 
-e cercr.iiL-a r\ n c.miu a ooabic -tr.iiided PTR fragment of a TSRX cocmg soiyience v. nb a 
nac!e..isr under ci^nditions \v f.ere:n mck-ng occli onK' about or ce per molecale. dema.a-m^ 
the doable stranded DNA. renaturmg the I)N.\ to lorm couble stranded DNA that can mchidc 
seits;^ antiscioc nairs rrom cii^Iereni inchec product>. -enan'mg single strancen portions trom 
retormed amwxes hv treatment wnh S i r.uc lease, ana iigatmg the resulting tragnien: Imiarv 
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Several tec;iniqiies are known ni ihe ar; for screenmg ^ene prv^CLicB of conibmalonal 

]inranc> made b'v po;n: muuiuors or "Lriin.caiior.. and for screenniL: cDNA libraries lor gene 
rrodULi.^ ha\ inic a seieetca propen\' Such teehnicues ar^ adaptable for rapid screcn-.n^: ot the 
Ler.e lfnrar:cs _'eneiured bv if.e eo:r;nin*aiuri^l niutaae:ie-iv of f SPA proieni-. J he n\os: 
\Mdel\ used tecliijicues, which are amenable :o high tluojghpu*. ana'.>sis, for screening large 
eene linrar;ci u picalK' include cloning the gene libran- :mo rephcablc expression \ ectors. 
iransfomiintc appropriate cells w ith the resulting Jibrar\' c-f vectors, and expressing the 
conibinaiorial genes under condiiions m which detection of a desired acii\'it>' facilitates 
isolation of the vector encoding t:^e gene \\'hose product n as detected. Recrusiv e ensemble 
mutagenesis (RE^Mi. a new iechn:oue that enhances the f.-equenc\- of tVnctional nnitanis m th; 
libraries, cani be used in combmanon with the screenmg assaws to :den[iiy ] SRX \ariai:ts 
( Arkm and Vourvan \ \ \>92 ) PXAS S9:"S1 :-^S15: Delgr:.\e a ( Protein Engineering 



TSRX Antibodies 

Also included m the invention are antibodies to TSRX proiems. or fragments of TSRX 
proteins. Trie tern: "aniibod\ " as used herein relers to Lmmunoglobulm molecules and 
ininiunolo^cicallv acti\-e ponioi^s of imnumoglobulin (Tg) molecules, i.e.. m.olecules that 
contain an antigen bmdmg site that specitlcall\ binds ( in.munoreacts with) an antigen. Such 
an:fDod:e> include, but are not limited to. poKclonal, monoclonal, chimeric, single chain, f,,. 
F,. and F . - fragments, and an F^. expression library. In general, an antibodv- molecule 
obtained from humans relates to any of the classes IgG. IgNh IgA. IgE and IgD, which differ 
:bom one another b\ the nature of the hca\ y chain present m tne molecule. Ccnam classes 
;^,\ J ^::;x■hl^^^■.^ .0- V. e'l -n.ii a= lg(- . igu . and ^Mher> m'thennore. m iiuman>, th^- i:gh: 

:--:-:--n.-- * ~ ^u::h via-:^;.-;. -nbchi— e- anu :>ne> n.nnan anM:X'0;. ^^^'C.es. 

An i-olated TN^A-relatcu protem of tlie !nv:nt:on may be mtenued to sen'e a- an 
anticeit. .n- a portion or iragmcnt thereoi, and addn:onall.^ can be used as an nnmunogen \r 
j.ji.er.itc an.::b<.'dun- 'i-..n mnnuno-necMic.dl; bnid the antigen, using .-lu'tiiard techniLjUL^ m: 
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aiiinu^ aciLi icJUciiLC of ih^ U.li l:.-nL:lli pro:e;:i. >i.cli as a:; amino acid sequence ^ho^M: :n SIoJ 
IT' \(..): 2 jna 4. ano cnc on:pa^bCi- ai: er!:opc ii:;:rco:' such :h^l at:; an:;boLl> :"a:scvi aiiaaiil Th;r 
OLo::de ior::i^ a spe^H^c inmanc con:p'e\ v. ni: ihe lcnL::n protein or 'a ::h an>- (raiimeni 
::ia: ouniain- ii:e opiiope r'rjfeiv.bi;-,-. :hc amicenic pepiaie comprise- at least 1" ami no ac:a 
:cs:Jlc^ or a* !ea,-.i 15 amnio ac:J residues, ur at least 2u amino acid residues, or at least 3'.' 
^mino ac:d :e>Kii.es. Preferred epitopes encoinpUi^ed h\ the aiiticenic peptide are reuions oi 
the proteuT t]:a: are located on :is surface: comn^nnlv tlicse are h>'drophil:c regions. 

i i cciiau: en:oodm^ents of the iir/eniion. a! least one epitope encompassed h\ the 
aniiLiemc oe[M;de :> a region of TSR\-re:aled proton^. tJuit is located on the surlace of the 
or;uein. o c-- hvdrophilic region. A hydrophobicU}' anal> s:s of tiic huma TSRX-related 
protein ^equcnce will indicate whicli regions of a TSRX-rela:ed proteni are panicidar!> 
h\drophah.c and. therefore, a^e likelv lo cn.coce surface residLies iiselal lo-: targetmc arjiiboLO. 
jirndaction .-\s a rieans :vr laraelinc ant.ocd) production. h\dropatji\- plots showunu reu:on> 
of li\ droorahcii ^ and Ir, drophooicil\ rna\ be generated b\" an)" nietiiod well kiioun :n thiC an. 
includmc. for example, the ^l\ ie Dooiittie or the Mopp Woods n-:ethods, either with or w niiout 
Fcuner transfor:nation. See. c._j.. llopp and \\ oods. Fruc. XtH. Accu!. Scl i'SA "S: 3S24- 

K\-ic and Doolrtlc ]')^2.JMo: Biu: 15": 1 ! »5-] 42. each of whiclms mconiorated 
h.eren] iv- reference in its ent ret;c. .AntiboLlies that are specillc for one or more dorr.ams w ithm 
an aiuiuenic protein, or den\aii\es. fragments, analogs or homologs thereof, are also pro\ ideu 
]:erc:n. 

A oro;em uf ihe mN enuon. or a dcr;cain e. fragment, anaiog. hontoiog or ortiioloc 
tnereof. may be ut.lmed as ai. minumogcii m the generation of anlibocies tiiat 
immtmo-;pecnic.dl\ innu the^e protein ccutioonents 

X'.trun. - pn.K-edure-- ~m-i\v v. ^^ ohm 'he an ma\ :^e u:^ed f n the prouuctu.ui o: po.\ c.cr,.l 
cr mor!'.:.:;ona. .u:t.ix■d:e^ Llnucted agam-c orutem ot w.'j m^ en::om ot .:gan":>: oern ^ 
tracrtien:>. anaa^c-. noii:oloc> o: c-nltOA'CS tnereof (see. ll"u- L\amp!e. Ant:bod:es. A 1 abor.iU-n.- 
Maiuud. i-iar:n^^ 1:. .a:d Lane iJ. A'^^. (fold Sprmc Harnor [.aborator\ l^re^^. tl old Sprma 
[; -n.,r. m:.u-paratcd nercm -\ re:cr^ncei Non:e ^A±q^-j an*:n.\iie^ arc du^c.s^ed W. 
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For iho rroJiiclion of pol;.\Mor.ui aiiubodies. \ar:0Lis suitable 1:o?l animals (. c.^., r.tbb::. 

Lio.;t. nioLii.c^ or oiner manmia! i nia\ be i:nn:un;zcJ b> one or more injections wiih \iv: nauw 
nroieny j rA'i^'heuc \\;r:ant thereof, or a den\an\e ol lMc foregoir:g, .-Vn appropriale 
:ir.n:Li::o'acn;c prcparaiion Ctu: contain, for example, tbje natural!)' occiirnnij; inimunoticnic 
nroleni. a cheTncaHv s\ rit:ic^i/eJ poi\pcp:ide representir.i: tbe inrmLinogenic proien:. or a 
recombir.anii'' expressed immunogenic protein. Furthermore, ib^e protein ma>" be conii;ga:eJ 
to a seconii protein kaiow r. to be minumogenic m the mamnial being immunized. E.xamples ot 
such immunogenie proteins mckide but arc not hmited :o keyhole limpet hemoc>anin. scram 
albumm. bo\'ine th\Toglobuhn. and so>bean ir\p6in inhibitor. The preparation can funher 
mehide an ad)i;va:it. X'anoiis adiin ants used to mcrease the immunological response include. 
Dul are no: liniilcd lo. Freund's (connplete and tncon^.pletc). mineral gels (e.g.. ahimmun: 
h>drox:L:e:. surface active -ubstances (e.g.. i> soiecitinn. piaronie po'yols, poo, umoi.b. 
DCptiCeS. on enuilsions. dmnrophenol. etc.}. aditivants usable in humans sucli as Bachle 
Calniette-G'aerin and Con iiebacterium pan urn. or siniilar immunostinuilator\- agents. 
Additional examples of adju\ ants \\ hieh can be emplo> cd include MPL-TDM acju\ ant 
(mononhosploryl Lipid A. 5\'nthetic trehalose dicoiynomA'cotale). 

The nolyclonal antibody molecules directed agamsi the imnuLnogenie protein can be 
isolated froni !l:e mamnr.al (e.g.. from the blood) and furihcr puni'ied by well known 
iccnniques. such as atnim> ciirom.;tograph\' using protein A or protein G. wliich pro\ ide 
prnr.aniv the FcG fraction of iinnuine serum. Su'mseuuentlv . or a]iemati\ el\", :l:e specitic 
untigen wincb is ti:e target of the immunoglobulin sought, or an epitope thereof. ma>' be 
■mmobnized on u column to pin-if)- the immune specific antibod>- by immunoafrmny 
chromatoerapli\ Purif.caiion of in;munoglobuhns is discussed, tor example, by D. WhlKuivon 
.Tne >::.n'i^:. pjlM-heu : nc sctent:.!. In. . Phih;dc:nhn: P A. Wh 14. N.., b-Apr:i 1". 



Mc'i^/clona! .Xntii^odies 

Ti^v ;crn- ' m,"-r( ^xoian .int:nod>" i M,-\'^ ) "ni>.)no^-lonal antiivvb, ^■on.no>::u"'n' , 



\VOUi:3561 PCTTSOU, 26432 

lii:- i-or.vion.i! an::boc\ are :Jc"i:cal u: aK tiie mo!e:u[e> o: the popula::o:i. MAbs i:ui:- 
con:ain an anngen binding sue capable of in:n:ii:^orcac::i:L! wiiii a paniciLar epuope u: la^ 
an-.:^.a:i chaiaalcn 'cJ by a jn:cac :^ii:di:ii! a:nnii> tor ;l. 

Mc::o:lo::a; a:-!rxKli-^ ^a:: bj prepared asmu hybriJon;a niel^oa^. H;cii a> t:";o^c 
;:e^:r::^eJ b\ Kohie;- anJ Mi:ste:ii. Nature. 25h:4^)^ ( Ur5) Ii; a h>briao:na mcil^od. a n.ous-. 
i:a:iis:cr. or other appropriaie hos: aninial. is i>picar.y imnrani/ed w ith an immuni/.ii:^: acent to 
euci: i\mphoc>':es thai produce or are capable of producing antibodies that w ill spec;:icall> 
bind :o d:e nr.nnir.izing agen:. Ahemati\-cl>. the K'mphoc^. ie:. can be immunized m \ r.ro 

Tne unniL.nazi]>a aL'ei:t \\ \]\ i\"nicall>- include the protein antigen, a tragi:ien: tnerec'l or 
a tu?:or. pi'aieir. hiereof. Generahw eiti^cr penplieral blood !>"mphoc>ies are u<cc il c^-h? o: 
- -rj desired, or sp!ec:i cells or h r:rh I'ooo Of^Hs ;r-e nsed 1 1' non-human 

mamnnilian sonrce^ are dawcc. Tr.e 1> nip]:oc\-tcs are tnen fused with an inmiortahzco ceh 
line u^me a suitable fusmg agent, suel: as polvedn lenc ci>col, lo foim a l:ybridonia ceo 
(Godm^. Mon.oclonal Antibodies: PnnLit:)les and Prac:ice . Academic Press. 1 19So) pp- r^^-- 
;C? ). Irnmonah.zcd cell Imes are usualK' transformed mammalian cells, particularhc m\elor.i.: 
cells of rodent, bo\ ine and human origin. UsuaiA . rat or mouse m\ eloma cell lines are 
emp;o\'^d. Tl;e h^ bricon:a cehs can be cultured m a suitable cul:ure medium that prclerabl} 
contains one or n:ore substances that inhibit the grow th or sun'ival of the unfused. 
immonalized cell^ For e\an:ple, it the parental cells lack the enz>'me h\'poxan'hme gu mm- 
phospl:or:bos> 1 iransierasc (HGPPvT or HPRT). the culture medium lor the Ir.bridomas 
:voicaIl\' V- hi mchide h> poxantlnne. an:inop:crm. and tlnniidme ("HAT meunim" i. v. men 
substances pre\ ent '.he growth of HGPP.T-dclicien'. cells. 

:ht.':erre.: : nn.or\:n/eu ^.di !nK - .a'a li:u^e ttun lu^o efhcun:!;. . sunpr-rt ^ta-\u- n;e;: 
•.••.;! -\pi a-.Oi.ni .:>'' antibovn, or 'd-e selected aiv.d^oJ> -producii:g ce..-. and are ?er.<:::"v'e to 
median. >acn as }:A'i medium. More prefenwi immortain^eo ceh i:nu> a:, murine no. e.> nu: 
hne^. vdiich cm b. obtauKd. tor mstanee. from t!:e Sad: Institute C el; Dl^t^lb..t:on o e:i:er. ^ao 
Di^co. eddilorma .md the American d>pe Cdihure Collection. Manassas. \ irgmni Human 
rr, ri.nn.. ano nioa.^e-lnum.an. heterom\ ehon.i cell iine> also ha\ e been descnbec tor ::ie 

;m, ^- :-nar m* 'O^ 'ef.^m:: .i:mbo,.he. iK.o'her, .1 Inn-uio d.. 1 A " Am; . :^r..noni:- 
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Th.- ^L.liLirc :i]edu:i:i n: v- ivch liic In'nnJoma cells are cultured can ihen be assayed lor 
rre^encc c:' mouoclo::.:! a:::.boc,cs d:rcc!cc ^^ainsl :ne anuge-. Pre:crah:>'. :r.c bmdinc 
^rcc;iicit\ o:"ironoclo::ai an^bv^dic- produced b>' ihc n\bndon:a eel' - :i ae:erni:ned by 
iini:iL.:;up:cc:p::a':!on O!' b\ dv. 1:1 \ iirc* binding a>ba> , such a^ radioi:nn:..i":oaS5a> i Rl A i e'r 
e;-/\ :ne-i::iKed iinnuiiuaoiorne.u a^ia\ i ELISA) Sucn Iec:^nlL;;:c^ auii as^a> r, are k'KVAn .:i 
die an T[:e bnuiini: aiiini:\ eu'vie n-onoclonal aniiL^od>^ can. lor example, be de;crm:neu b> 
die Scaichard analysis of Munson and Pollard. Anal. Biocheni. . in2:22U ( 19SUi. Prcierabh. 
annbodies ha\ 1:1^ a hiLiI: degree of specificity and a h:yh binding: atnni:y for the tarL;e; ant:i:eii 
are isp-ated 

A:le:- ibe dcbiied h\brAf:>nia ce::s are :denlificd. the c:one^ can -e sabcioned n\ 
i:mi:]na ddu::on procedures a::d L:ro\vn cy standard n:ett:odb. Suitable cu;:ure nieoia tor tnis 
purpose H-.caide, for ex^iniple, Tuubecco's Modihed Ea^ile's Medium and I^.MI-Ami.' nvcdian: 
Adcrnan\ cl} . die In bndonia cells can be gro^\n ni \-i\o as ascnes nr a manin:al. 

The monocloaai antibocies secreted b\ die subclones can be isolated or purified from 
t'ne culture Piiediuni or a^cltes tluid by con\ en:iona: nnmunoglobulm purification procedures 
such a>. tor example, protem .\-Sepharose. b\drov>iapaiitc chromatography, gel 
electroohore^ii. diaK'sis. or aff uit;.- chromatograplpr. 

'ilic moiioclonal aniibomes can also be made b\ reconioman: DNA jr.eiliods. such a.^ 
[hose described m L .S. Paien: ^vo. 4.S 10.56". DNA encoding the monoclonal antibodies of 
the invention can be readil>' l^o:aled and sequenced usip.g comcniional procedures (e.g.. p> 
us ma odgonucleoneie probes liiat are capable of binding: spccificall>- to genes encoding die 
heaw anc hum cnams of murme anubodiest. The h> bnuomu cells of tne un emion serv e as a 
prcfciTcd. s.varce of such LA A. <'):ice isoAted. the DNA can be placed into expressuo vecto:-. 
^vi::ch are then translected nv.o host cells ^acn as snman. fC^S cells. Chinese h.am.ster ^^\\,v\ 
Ad h. M cei;>. nn.e.oma .elir du.t do n^n .■mer-. ;se produce nnmuiiogioounn nr-:e;n. 
f.biam die >\r.ib.eMS of nuviociona) antibodies m the recombmant host cei!^. d he DNA al^.' 
can be niodif ed. lor example. b> ^ub^l::mmg me co±u^ sequence :or hum.ui hea\ y and ngnt 
.ram con>::.nt do:nam^ m phice en'tne honu'logou. murme .equeuco I'f.S. Patent Ni 



wool 23561 PCTa-S0O,2643: 

aonia:ns of an aniibod> of iiic mvcnuon. or can be suosiiiiiied lo: the variable domains oi on. 
ann^^n-.o:r:lvn!:iL sn. of .:n aini:xKl\ of th^ n:\ cnUun ;o create a .hnncnc b;\-alcnt anubodv. 



f iiiniani/Cvi AnnnoLnt.-^ 

T::e antibodies d:rec:ed a-iainsi tb.e proiem antigen^ of :he nueniion cai^. lunher 
comprise humanized antibodies or human antibodies These ani:bod:es are suitable lor 
administration to humans withoiu engendcnng an m:mune response by the human against the 
acmln]^tered immunogiobuhn Humanized fonns of antibodies are chimeric immunoglobuhn.. 
immunoglobuhn cha:n> or tragmem. thereof ( such as Fxc Fab. Fab\ F(ab')_ or other antigcn- 
bmduig subsequences of antibodies) that are prmcipalh comprised of the sequence of a human 
immuno^loDUhm and contain nnnimai sequence dci.\cu horn a n^iu-humani immur.cglobulu;. 
Human:zation can be peru:)rmed K^howmg the method of Winter and co-workers (Jones et ah. 
Xature . 321:5::-5:5 r.9So). Riechmann e: ah. Nature . 212:323-3:7 { 19SS); \'erhoeyen ct al. 
Science, 23^^: 1 534-1536 ( U")SS )). b> suDStuutmg rodent CDRs or CDR sequences tor the 
corresponding ^equence. of a human antibod} . (See also IhS. Patent No. 5.225.539. , In som. 
instances, F\ tramework residues of the human immunoglobulin are replaced b> 
con-cspordmg non-numan residues, iiumanized antibodies can also comprise residues wnicn 
are lound neither m the recipient antibod\- nor in the imported CDR or tramework sequences 
In ceneraL the humanized antibod> ulll comprise substamially all of at least one. and typically 
t^^o. variable domains, m ^^ men all or substantially all of the CDR regions con-e.pond to tnose 
of a nonduimun immunoglobulin and all or substantia:!} all of tn. framew ork regions are tho^c 
of a human immunoglobulm consensus sequence. The humanized aniibocy optimally a. so 
...Mnnri.L- ui Rao ■ norliMn ru'an nnmunoghv^nm .■v:.;:uit racion (Fc). t>-mcally ihat .mT. 
immunogluiniim I Jone. e: ul.. k^Soi Riechnnmn cl al.. F■^^^: and PreMa. OirrJOii 
>;nic- B;.\ . ^ 5o;o^'n ( ! o^jJ , . 



; ] uman Antioodie> 
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Hj:iiai: n.' cion.J .;n[!:v^L: ;c> cdu re pr-paruc n\ inoma iech!^:q;:c. liic i^u:::.in H-cc.l 

:;\^:-iCOinu icjimxuic li^cc Kozbor. ci In^r^'inc" Tod.;;,' 4: ^2) and the FB\' h> nr^:onL. 

i-:h:i.L:..c ;o p:odi.cc liuinan nior.ocionai antibodies ( see Cole, el a;., P''>5 ir.: Mo\i>^ ^-'-'NA- 
A\ s .\\:.) ( a.\ ^ lk 'IiiriRAr''-: . Alan R L:5S. Ine., pp. Human monoelonal 

a:;;.:K)d:cs iv.a\- be uiiiized :n ihe nrac'jce of the pre: en: inN-ennoj: and ma\' be proiiueeJ n>- 
iisn:^ hanua: n> oridon^as ( see Coi^. et a! . Pr.^c Acad Sci USA S(i: t3' i ) u: 

b\- iransformir.g humai: 3-ceKs wnh Epstein Ban" \ iru^ m \ iiro (see Cole, et al. 19^5 In: 
Mo.NOCaON.AL A\Tino:^;E,S .AND C,-\NCtK ThfraPW Alan R. L'.^s, inc. pp. ~'^-9i)]. 

in addrnoin lumnan antmodies ca;: a;SO be produced iisii;e adcitional tcciiniques. 
inL.L.dina pli^^e dispLp. libraries i ! iooecnboon: ano vVintcA J Mol. Biol. . 221:-' ^d ( T'J'-.^i ). 
Marks et al.. I. \hA Bicd.. 222 581 ( U^^M )), Sini!ia:l>. haman antibodies can be mace 
inn-cdacni^ hanvei inimanoLilobulin !cc. intJ :ransLenic anmiaU, e.e.. mice ni vmch :ne 
endoeenoL:; nnmunoLlobahn ^enes ba\ e been pan:.d!\ or conip!e:el>' inacti\'a:eL:. Upon 
cnallenee, huinai: ant;bod\ prodacLoi: n obser\ed, uh.ch closely resembles tha: seen m 
lunnans m all respeeis. including gene ruirrangenient. assembly, and antibod>' reperion-e. This 
approacn is described, ibr example, m U.S. Paient Nos. 5.545,80^; 5,545.bU6: 5.50V. $25; 
5.625. 1 2(j: 5.633.425 5.66 UO 16. and in Marks e: ai. ( Bio Technoloev liJ. ~"^-"S3 (1992)); 
Lonbere et ai. ( N.niire 3bS S56-S59 (19941); Monison i Natur e 368. 812-13 ( UJV4)i; Fish\\ iT: 
e: al.( N atare B:otechno]ok:\' 14. S45-5 1 ( 1 9Vo)); Xenberger i Nauire Biotechnol 14. 82^ 
( 19^^61). and ^onbere and Husrar l inien-. Re\-. Immun ol. U3 ro-93 ( 1 90- ) i, 

Hun:an .uiubodies ma> additioiKlb. ne produced usma transgenic n.oiTvjn^.un annr.aU 
v\ h;ch are modillec so as to prc^ducc full)' human annbodies ratncr liian the anim.al s 
endoccT.ou.'; aiuibodic- m response to challenge b> an anngen. (See PCT pabhcanon 
\\ ;.Vy4 f Cf> =2 K I he endogenoi;'^ gcn.es ei:.c^.nne th: hca\ >■ and light mnn.Luioglor ,:in: cuuu> ... 

incomora:ed. for example, usirg \-eas: arntienil chr .mi: j^onies containing the rcjuisite Ivamai: 
I)N.-\ secn-.en:.-^. .An aiv.mal wiiich :vo\'ides .61 the i.ies:red modineanon- is then obnimeu a> 
■>r.,.>^^:i-. 'v. .■:o>>meeuma mt.'rnied:.Ue tiaii^^^gem. ainnmU conuumng ifAcrtlun- me 
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W O 'n-^ ?4uvo Tins aninuil nrodixes B cells which secreie full>' human in-:nuirOi:lor.J:nr 

Tne aniioo.iic- can ohtaineJ Ji:-ccl!\' iro-i the aniniai a::er immunization \vi:h an 
inKnanoiica of iniere-l. a^. !■.>:■ c\ami^l^. a prapar.::;vin af a polx'clonal aniiboc;.-. or ahcrr^aH^ el 
:ra::i annionala'cd B cch;^ ocn\ ca from the arimai. such a? hybfkiomas projw.mij n:onoc;oi;. 
ananoaio. Acditionaia. . :iic acnci cncoaine tnc !n:nuinoi:a:ibui:ns with hun^an \'arianir 
:"cci^'a.- can be rac^i^ ereJ a:;a axprc^^ua :o I'biain llic aniibodics circc:I\-. or cai: be :an:ica 
ir.ocilleJ 10 ob;ain analotjs of antibocics such as. for example, single chain Fv moiecuics. 

An example of a mc'hod of producing a norihun-ai: host, exemplified as a mouse, 
lackinti expre^slon of an encogenous immunoglobulin hea\ y cliam is disclosed m I'.S. Pa'.er,: 
No r,93^"h59S It can be ob'.amed by a method ir.cludmg deleting the J segm.eiu genes :rom a 
leas: or.e endogenous hea^■\■ cham locus m an embr> onie stem cell to pre\ ent rearrangemer.: o 
lae locus and to prev ent ronnation of a transcnp: of a reanamged immunoglobuim iiea'. > cnan 
loca^. tile delet.on bemg ^ll:ci^c b> a targenng \-ector containing a gene encoding a sr.eciabh 
niarkcr: ana produemg Irom the e:rbr\on:c >'em cell a transgenic mouse whose somatic and 
nerm cells contain tne gene ei^codmg the selectable n^irker, 

A method tor produLing an antibod)' of interest, such, as a human antibody, is d-.sclose 
ui L'-S. Patent No. 5.^}\b~~\ it includes introducing an expression vector that contains ^ 
nacleotide sentience encoding a h.ca\ v ch.am into o!:e manur.alian host celi m culture, 
iiraodacma an. expression, vector containing a nucleotide scuiiei^ce encodmg a iight cham mto 
another mammalian host cell, and fusmg the two cells to ibrm a hv-brid cell. 1 he ]i\b;':a ced 
expresses an antibodv containing tne heavy chain and the light chatn. 

In a funhcr improvement on thus procedure, a method tor idenliix ing a clinicaib. 
rclevan eonone on an munaoogcn. ana a convlativc method for selecting an armnodv liui: 
'umi- imnainasnei, ; tic: J\ ;c; bu r-iev am epitope vv ilf: nigl", albnnv. are al:^ci(.'^^:■v. :n b',. I 



hicicments and Smale Cduun Anliboaic 
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iip:ane> (see c.:., Huse. e; a].. 19Sv Sc.eiKc 24(v 12"5-12bl ) lo allo\\ rapid ar.J eiYccn\c 

iJeiiLii^eaL.^n :i:oiio^;o:ki1 iVji^nicn:- ihc Lics:red specificU}" :br a pro[e:n vi: 
dcr:\ a:i\ Ira^jmciMs. analoL:> or hoi:io!oii5 ihereo:' Aniibod;.' ::ai:n:eius ihai contain i1k 
[diL^i\pe5 to a rroteiii anii^cn iiia>- be p:xMLk'eJ b\ iccia^iqac^ ■v::o^^n ai 'i^o an iiKdicir^. bat 
net i:niiteL! to: 1 1 1 an r trai:nie:it pi-oJiiocd by neps;n d]l:c^llo:) oi' an aniiboc> ;i:o;ev:Lde: i n i 
an r iras:men! i:encraied n\- reducn^^ :;ie JisLilndc brxlues of an f . _ fragn:ent: (iii) an r . 
fraomeni generated b'y me treairncni ofihc ant;bDdy molecule with papann and a red'acmL; 
aeent and i i\ ) F uaiiinents. 



Bi spec! he Aniibcidies 

Bispccitie aiKibOdies are nionocionab preierabA inunan u; i.u;.M;.jZLu. an:ibod;e.- th.n 
ha\ e bind-n^; speciiknies for at leas: i\so difiereni antijcns. In the Dre-ent case, one of the 
bnidir.L: speci:~cuies is tor ait antigenic pi-oiein of the mx ention. Tne second binding target is 
an\ other antigen, and ad\ aniageous' y is a cell-surface protein or receptor or receptor subarnt. 

Methocs for making bispecif.c antibodies are know n in the art, Traduionally. the 
rcconthmant prodaction of bispecii'c antibod:e? is based on the co-cxpression of two 
immunouiobuhn hea\ > -chain light-cliain pairs, where the tv^o ltea\ y chains ha\ e diiierent 
specincilics (Milstem and Cucllo, Nan ire , 2I}2-^^~->^'^ ( 19S3 )i. Because of tiic raiiconi 
assortn:ent of ny.muitoglooiilin hca\">- ajid hghl citants. these hyb:'idonias ( quadroirias ) prociice 
a potenlia! niixtare often ditderent antibod;c molecLi'.e:;. of which oi\\y oi'iC has the correct 
bispecitx sti'LCTiirc The puntlcation of the correct molecule is usuaih' accompnshcd b;. 
aftlnit\- chron:aiograpn>- ^tep^. Snnilar procednres are disclosed m WO ^^3'0SS2^h ptibhsnec 
\hi> :f^-f.and;n f r..LnieckLr . ; . : /..w^^ bf . i - .^'o5'f 'O" 

Anil 00 0'- \ca';a:Me ooniain> '.v;th tne de>:rL\: cinome >p.':: ::c:t: c- > a::!; ooo;. 
^■.-oi;^;;;.;:^; sn^-i ..a, oe :..;.d lu :;n::. ..no^lo o ..nn .\^nrta:;: a.'n;..:;; ^e>.lacnoO:- Tne I;;:-!.-": 
nreferabh.' is wuii an imnttinogl(Mitilin hea\\ -chain con^tant domain, contprismg at Ictst nait u 
the inncc, CHA and CH3 regions It :>preicrred to ha\ e the r-rst hea^ >-chaKi con^lan: re^i^-n 
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ALCor^mg :o :.noihL'r .i.^nrv-ajh licsjribcd w: WiJ '-.^[^ 2~'^'. 1. ih-j mienace bclwee:: a 
can be c::a:ne^reJ lo :ii.:\in:;/e :;;e percentage o!" hctero^iimers v. hiei. 
a:e reco\c:-ev: recombinant C;.il euUine. The p:v:eiTeJ u:ter:aee comprises :ii least a par: 
o:':ne C:13 region ot\m ani;bou\ consiaiu doma:ii. In tins rneihoJ. 0]:e or n:orc sir.all amir.o 
acx side eiian:s from the ir.terface of ihe i1rsi antibody molecule are replaced with larger ^lce 
ciiams (e.i: t\ rosine or tr\ptopiiani C'oinpcnsa:or\- "cax iiies" of idenncai or smiilar size to tr.e 
larec ?:de chami? ) are crea:ed on ib.e mtertace of die second ar.t!bod\' molecule by replacing 
laree amino acid side ci^ams w.lh. smaller ones i e g. alanine or ihreonme). Tin - pro\ ide^ a 
m^^nanisn^ :or nxreaiiim the mcid of :;ie lieterodimer ox'er other unwanted end-producis >uch 
a- honnuiimers. 

Bl^nec!^c anlibodie- c.;n b; prepared as fall length ai^tmodies or antibod}- rragnienb 
(e.e. Flab" bispecific antibod ie>i. Technic ues tor generatmg bispecihe antmcdies from 
ai:tibod> fragments ha\ c been des.nbcd m the dteraiure, For e\air:p:e. bispecitic antibodies 
can be nrcnared using civcmical linkage. Brennan et a],. Scienc e 229:S1 (19S5) describe a 
nrocedure vrherem mtac: antibodies are proteolyticallv clca\'cd to generate r(ab"); fi'agn^eni>. 
These f-agnm-ms are reduced m tiie presence of the dilhiol complexing ager.: sodium arsemie 
;o stabni/u \ :cmal mtiiioU and prc^ eni miennolccuiar disultme tbn^iation Tb.e Fab" 
fragments cenerated are tiien com erted to linonitrober.zoale i TNB) deri\-an\'es. One ol the 
Fah'-TiCB den\ ati\'es :s ti^ien reconvened to tiie Fab'-tniol by recuction w .:h 
mercap'.ocdvviannr.e airo is mixed w ith an ecuimoiar aniount of liie odrer fab'-TXB deri\a:i\ e 
:bnr_ die bisnvcinc annixxir . Tiie bisnecihe antmod:e- produced can be used as agents lor 

ccapicL !■:' f/rm bi^pecitle amn^ome> Sinilah;. e: a. . J h\n. Meu. i "f :d P-d2 ^ ^ i ''^'f ■ 
deserme the oroda.tion of a fu'dv immani/ed bispecific an. fi body Fiab' )_ molecule. 5ac!i Fao 
traemen: \'. >em;ralei\ ^ecrLi^'U from i: . coi. and ^uh■ecled ti,"^ dnecte\i cnemi:... ^ounhng i'l 
\ . n> f,---;- die ■^:-ne.;:ic amn^od;-. Tiie m>rK'ciiic anti:.vd;r tilu^ tonn^o v. .a^ie t'.^ bn:.: n 
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\"::rioiis lccn::k]iics iniikine and i>oiaiinb: bi>pL^ji:'i^: .:]nibou\' tragir.cnts L:irccll\ 

n\M:i :-^co:-:^|v iiari ..cj ^iiiuirc haw: aiso D.e:: CLSLT:nc.:. Vo-r t-\an^:ii:^. bispccilic a:i::P0u;;r^ 
::a\ biv:: proauc^a aMi:a icLiLinv /ippcr> KoMcin\ el a;.. .'. inimu!io^ 1 4S( 5 ). 1 5^"- 15:3 
[\y>\^2). "l':\L' IcLXirc zip::;^r pep:uic^ noiv, \:vj and Ju:i pro:an:S \^■ere linkea Ui lae i-J>' 
:^ porions o:'iv. o aiUarciii an;:nodies b\ aene fasicia The .^niiboJy honioc:i:icrs ^^"c:■c reaaceo 
a* ti;c h:ni:e raa:on to lorn: monopacys ar.d liici: ra-oxidiZL\: :o lom'; the ai:ubod_v hctcrodaixT:: 

method car. also bo aiihzed for the produenoii of anubody homodurers. T'nc "'diabod}' 
technoioiiN described by Hohmger el ah, Proe. Naih Aaad. Sci, I'SA 9U:o444-6445 ( 1^)93) ha. 
p!-o\ :ded an allc^lall^ e nicehanisn: for making bispecihc an:ibod> iragmeir.s. The rraaneir.s 
con:pn^e a iiea\\ -cha:n \-ariable domain (\' J connec:ed to a lii:hl-chani variable contain i 
b\ a 'linker \vl""aeh. :s toc» >hor: \o aTow 'oan^me beUN eei; ihe iwo domains on ".he same cha:r.. 
AcLOidmeh^ . hne \h an'.] \ domains of one frai::,ien: are forced :o pair \\ uh fne 
coiLinienie^nai-x- \ and \3 domams of another :Tai;meni. inereby lonviinLi :\\'o ami^en-b.ndin^; 
sues. Ano:i:cr siraiee\- tor ma]::na bis]^eci]-e an:ibod>- :Va^mei:ls b>^ tiie use oi smgle-ehan: F\ 
: ^ isF' 1 d'mers ha. also been rei^Mied See, Graber el aL. J hnmiin oh ]52:53o;^ {\'>'K\. 

Antibocus wiih n:ore :,ian two valeneie:^ are eoniemp.ated. For exampie. :rispeci:ie 
anL:boaie> can be prepared. Tall ei ah. J. hraminoL 1 4':()U ( 1991 ). 

F.\emphir'. bispeeiiic a;:tfDod:e> can bind lo pao diihcrert epitopes, at least one cl 
v.Taeh orizmates m ft:e proiem anugei: of tiie inv er/aon. Ah.eman\"e;\-. an anti-anl.^enic am; 

2o oi'an mp"t:unOiikhoajm iriolecule can be combmed will: an arm wliichi bmds lo a Iri^iierma 

moieeale on a iea:vOe\te sack as a T-ceh receptor molecule (e.g. CD2. CD3, CD2^. or B i. or 
Fc receptors for laG (Fc Ri. siien as Fc Rl {CDb-^i. Fc Rll iCDe2j and Fc RUi (CDlO) ;o a= ;o 
hvii:= cehalar ^iefense mechanl^m> to tne cell expressing ibie particular aniigcn. R'specmc 
j:)ta\'u:.s .an .h.-o oj .;..a lo airoCt c>:o:o\;. a^ens tc ceiA ^^;nch e\pre^^ a p.a'ica.ar 

: ^ jpti^.;-. ; :-.e~c an:::~ ■-mc:- ;\.-;:-e- ait ant:gen-n. ndma arra and an ann. 'a a.Ai b:na> :\ tot' -.o 
..gem . r ... r.mi..a...ho.- .n.:Aor. ....Jt ... 1 f Liz. hhh ,\.. AO 1 A. m Th TA .\:z A- 
■^:-p.:::A .aU!Ood^ of interest binds t:m protem arpigen descnb^'d hereni and taiahrr ontd.- 
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He:crooo::u:L:;:e .:::;ibovi:rs .-jx \v:liiin ihc scope of ihc pre^cn; iincntior. 

Hcterocor.iu'jaie ar.tiboJjcs arc composed of i\\'o co\-alenily jomeJ amihodies. Sucr. 
.in:ibod:es [k;\c, U): e\.in;n!e. been propos^-d to lar^ict imniune s>'5tcm ceU> lo iiruanied ced^ 
;f.S ?a:e:i: No -.f 'O^^o ). ..nJ fc-r i real me::: of :n! eel 10:1 i WO 91 «> ):•!'>• 'A'C) 
v: 2oL'3^3, bp o3"^V!. Ji :s eoi:ienn:a;ed thai liie a:;nbodie> ca:T be p:-epared in \'::ro Ll^:nL 
ki-iOv\:: n:cihod< ;n s;. ninetic f^roteni ebenn?n-\ , incK.dmg ibose :n\ oN ::ie crossIinki:i^ ^^en:s 
Fo;- example, minumoloxms ^:an be eons:rueied usu:g a disuifMc cxciian^ie rcaeiion or o> 
fomiing a ihioefner bond Exa:iiples of suitable reai:ents for ih:s purpose include i:nmoil:iola 
and mel:r. b4-:iiercap:obuu rimida:e and ihosc disclosed, for exan:ple. :;i L'.S. Patent No. 
4.b''o.'"vSl'. 

ii:Yectoi- FunCwOn Fn!_:meer:ni: 

I: ea:i be desirable to inodih' :be a:i::bod'e of ib.e iivceniion watb respect to elieetor 
fur.ction. so as to enhance, e.e,. the effectn eness of the aniibody in treating cancer. For 
exan:ple. c\s:eine residnecsi tan be i:i:rodticed into ibe Fc re^iion. ihereb\' allowing ::iterc:ian 
disuiride bond fonnauon 11; t;::s region. Tb.e iiomodmcric antiood)' ihws generated can i:a\"e 
minro\ ed :nternalizat:or. capability and or increased complenier.t-rnediated cell killing a:ia 
antibodv-aependcni cellular c>lotoxic:t>- (ADCC). See C'aron et al,, J. Exp Med.. P&: 1 191- 
11 ^^5 [\'^92] and Snopcs. .1. ln::iuinol,. US: 2918-29:? ( 1 992). Hoi:iodi::-ieric ant:bod:e5 wit: 
e:ilianced anti-tumor aci:vit> ca:i also be prepared asmg heterobi functional cross-linkers as 
described in Wolff e: al. C'an.er Research. 53. 2500-2565 ( 1 993). Altemai:\el>c an a:ii:nody 
cm be engineered that has dua! re regions and can t;iereb> :ia\c enhanced coiiiplenient l\sis 
a::d ALXft ^ capab: hl:e> See :>:e^en:,on et .ib. .Air-Car^er :")r;:g Design. 3: :bJ-23'.' 1 A^S^.'). 

"Ike i::\-c:Uio:: ai^o :ie;':a:r< :o inintuiiocon^^.gate^ Ci'mpris;:"ig a:: antipooy co:|i:;ga:e^: 
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(^]\:jr:j[hj:\iV-ji.::c .:^eni- :;se!u; in i^^-ncration of ::i;i'ruiroconji:i:.L:c> lla^ r 

i^jj:: L:c:>.-ibcd a'^J\ ^ ^.:^.'-,-:-:ja:.c.;l:> aciix c anc iVajinen:s [hereof that can be a>eJ 

i:;.ajJe liiphthc-ia A ehaHi. :;o:in:;iainc ac:i\^- l:"aL:nien:i L'f d!p!::l:e;"ia loxi:":. exo:ox;n A ca.a:. 
ifroni ;Aeado:iiu]:as ae:a;-::no>a i. r.c.r. A chain, apnii A c;;a::i. ni'/hecua:: A cha:i;. alp!:.:-<»:c!: 
A!e;ir;:c> :orci: pi\ilein>. d:anihir pyoiems. P]i\-loiaca anieneana nroiems (PAPi. ?AP1!. 
PAP-S), nioirairJ-.ca chaiar.iia iiibxiLVLLU'. ciircuL cioiir.. sapaonana ofiic:nalis mi^ibiio:, Lielor.ii 
rr.iiO'aePirj, rcsinciocii:. phenonrs cir,. enonn cir.. and the tncoihccei:es. A \'arie:\' oi 
radicn-jclides are a\ a]lab';e for tl^.e production of radioconjuyatec antibodies. E\ample> 
include -'-B:. ' I 'In. ■ V. and "'Re. 

^v'n■LiCa^e^ of d^- a:"itd^od\ ard c>;oio\ic a^ent are niatie usn:^ a \-ane:y ot hnuncnon. 
pro;ein-couplinc agenis .such a> N - s uc c i ! 1 1 : rn d;. 1 - 3 - < 2 -p yrid\' 1 di ti i io i ) propionate (SPDPk 
nnnioiiiio^ane (11). bifmicnona! deri\'ati\cs of miicoesicrs (such; as dnneiti>l adipm^kiate 
MCPl. ac;i\e csier^ isuch as d:>uccin!m:dyi subcratei. a:deh\L:es (such as ghilareldeh}'dc i. b\s 
acico coni:?ound.> isuch. u> bi< ( p-a/idobe;izo\ 1 ) hexanedianunc , bis-diazoniuni derivatives 
{such as bis-( ;vdia7oniunthen70\'l )-ethylened!airjne t. di)soc>'anates (^ucb. as :o;>ene 2,o- 
diisocvanatei. and bis-acti\ c tluorine coir.pour.ds (such, as ] .5-diiluoro-2.4-din:trobcn/ciie). 
For example, a ncm inirnunoioxm can be prepared a:D cciCii^ed n\ \ :ietta c: a... science, dc^: 
1098 ( 19S~), Carbon- 1 4-:abeled 1 -iso:hiocyanatobenz\i-3-Fiiei:i\ Idietln'lene 
iriair.inepentaacetic acid (.MX-DTPA) is an exemplary chelatma aiient tor conuigation o\ 
radionucleoude :o die antibody,. See W'Ov^ 1 1 Odo. 

li; anothe- en:boo;i:-ent. the antibod> can be conjUiiaied :o a ' reccp:or' i^uch 
strep;a\ un: ; :br utilization m tumor prctargetinc ^^ herein the an:mod> -receptor conjugate 
adnuni-lcrcd to the natieni. :Al!o\ved rcmo\al of unl^oum: conjuiiaie iront tltc circuhition 
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oM-.:n>;io:-i:n^ aro:ixT ;v.:jle:c ..cid :o v.h:c:i u b-^v: iinkcJ. One [>pe of \ ecior is 
■■pl.ifink: ', 'An:c:i rcler^ :o Jiivul.ir ^ioubie sir:iiu:jd DNA ^oop iiuo v.!iici] addiiionai DNA 
<^.,.Pje:r..- can b.- '.i^aitd Anoih-r v-rc of \w'C:or j m^A wcior, whcrcii: addiuonui DNA 
>tj:-ni;u^ lm:: be iicaicJ inio ine mvj' jcnonit Ccna::i --cjiovs nr- capable of aL::oMonuKb 
r yenacaiior: n: a j:o-t cel. inlo ihr/ are ;nirodiicea ic.i;,. baciena: vectors i^a\-in^ a 

Dacicria: o i^ir. of i-ep!icai:oii ar:d cpisoma". maniir.ai;an vectors). Olhc: \cclors u.:,'.. 
non-cnisoma! mamnuiliaj^ \ ec:or? ( are ;n:egrated n^to the genome of a ho5t cell upon 
:ntrodiic;:c n n:io the hos: cell, and thereby are repncaicd alony w:th ihe host genome. 
Moreover, ccrtan^ \ ecior. are capaole a: directn;^ me e\presston of ^enes to \\:i)ch ihe> arc 

1(1 orseratr.cb -linked. Such. vecur> arc referred lo herein as "expression vector.^", in L:enora.. 

exnre>>:or. \eciors of utibiy m reconbuunt D\A lechn(LUes are oUen ni the torm of pia<in.d = . 
in tne presen: spcciiication. "plasni: J' and "vector" can be used nitercnanaeabiy as ihc pkiMnid 
IS die n:os- coninioni)' used tbnn of \ cc:or. Ho\ve\-er. tiie nivention i5 miended to nicluce 5a:n 
otner :orT^ expression ^■ec:or^. sucn a> \aral vec:ors ; c.^.. replication de:ecii\e rcirovirusc:;. 

1 S adenovaniae^ aiu: adeno-as^oclated r irasesi. which ser\ • eoui\ aien: functions. 

The r-jcoinbmai^t e\pres^lon v ectors of ihe mvei.iion eoninrise a nucleic acio ot the 
invention m a lonn sLiiiable lor expression of the naclei: ac:d m a host cell, which means tha^ 
the reccniomant expression vectors include one or more reeulatoix' sequences, selected on tne 
basis of the hoA celh to be used for expression, thai is unerativel > -linked to the nucleic acid 

:m sequence 'o be expre^^ed. Wdthm a recombmani exprersnn; vector, "operabiv-hnked' is 
:iUL-dvd 10 mear mat ti-,e nacleouo:- ^.-quence of nncre.: :s hnked to :he re^ulaiorv 
sequenceis) m a manner that aikvAs lev expre^>ion cf d:e nucleotide sequence tL^L:.. m an m 
vi:r,' transcrnrion translation sv.ivni ar ii: a host cell when the vector is introduced mm the 
ijo>; Lch 1 

d-.crmeu. :or vxamp;.. la moedoA. fr^A hX-A>:a -a l .OHXv >Lr'( 0: Wrn^^ :n 

.-■,_;v,: ^ . Am y.-m,:!... :^r-s-. .^an rycyiX c'ah: < A''-o b.caaki:or. se.nienm. a-.c:.u. 
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^iesign o:\r.c expression \ Lector ea:i depend on suel: taetors as ilie ciioice ol Ir.e ho^\ cell :o 'X' 

::ar.sien::ec. :iie level of expression of proiein desired. e:e The expression \"ecior> of :;:e 

eiii.vtij ea;i be ii:::'oduecd :nto aos: jelis lo liiereb)' produee p:"o:eins or peptide^, ineiudme 
fusion prolein^ oi- peplide>. eneodeo o> naeie:^ a^id^ de^erlbed herein ie;,'.. T^^RX ]vo:ein-. 
5 iriiiian: forms of TS^L\ proteir.s. fasion proteins, etc, i, 

Tne recombniar.t expression \ ectors of the in\cn:io!^i can be desiened tor expressioi: o: 
7 SPA orotems in pr>?kar\otie or eL:kar\ o:ic cells For example. TSRX proteins can be 
expressed ir. bacterial cells such as E^^ciicnchii: col;, in.sect cells (using bacLllo^■lrus expression 
\er:or-) x eas' cells o: inaininalian cells. Suitable host celU are discussed :urTher m Goeddel. 
; o G:;'' t E.\]-'Hr::.s;o\' T;:C::\(ji 0Q\ : MrTHOr.is i\ F X / V \:o . Oo 'i' ] S5. Academic Press, San 

F^ieeo. Calif. ( 199 o. Alierr.ato. el) . the rocombir.ani expression, \ ector can be tr^aiscribed and 
Iran dialed lu '--iiro. for exan:ple usmt: T'" pron^ioter reyalaior}' sequences and T~ poK'merase 

Fxpression of proteir.s m prokatyoics is most often caiT;ed out m Esci:cr:c>u.i culi 'Aitn 
\ ec:ors contairnng CLii:siiiu:n e or inducible promoters directing die expression of either Itision 

15 or non-fusioi: proteir.s. Fusion \ eciors add a number of .imiiio acids to a protein encoded 
iherem. usualh lo the ammo tcmiinus of the recombinant proteim Such fasion \ ectors 
tvpicalK' ?er\ e three nurposes: (;) to increase expre^slon of recombmaiu proteim to 
incr:ase the ;olub:l:t;c ot^tlie recombinant protein; and (/;;) to aid :n the puritkation of the 
recL-mbmara nrotem b'c actmg as a hgapid in atTiritv ]xir:i"":cation Olten. m fusion, expressior. 

2'i \ec:ors, a prL^'.eobrtic clca\'age Site is introduced a: tiie junction C'ftnc lusion mo:el> and the 
reconrnnnini prolem (o enable reparation c^t'ihe reccimnina!^; protein t'ron: the fusion moie;>' 
sabsCLjuent to purification of liie jfision protein. Such en/\ rnes, and tiieir cognate recogmiion. 
-CLiuence;-. in:]uvie Factor \j. dtromoin and enierokmase. Tv'pical fusion exure^^lon \ec[oi> 
mcluae \ r^harmacui r'^iotev f. Inc. Sntid"; and .ichn-r-n. 1 ':^^x ^ /o.^'o i~ e 1 '\ pM.M 

J: ■ N.-.'. Fn_ljno :de..f x>. Hl-.. erF> , Mav.c . ..nd nkl 1 ^ i Fliarin.uia, IF^caXfA . \..' ■ nuil fu^v■ 
g.atain.K ::e >-;:,a:^f. .c.-e i 1 n.-f : binkm^ pr>ate:i:. or p;oie:r. \. re^s^e:::'. eh. . ' trie 
target recombman: jvotein. 

Fxamnk- i- 1' eaUable .ndi;.::ble ixn-fa-K-i: F' >. expre^^l^M: \ ectors inclaoe pi ix 
I Am rami ci j:.. \ ! • G'tv.-t- :'^''x>' i -o I 5; .aid pFT 1 id i Sti.dier c: G-x;; Fx; Ki.>>:' 
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Or.c ^:ra:ee\ to jn.ixiirii.'c :cconib;r.ar.i nroteii: expression ]i\ F. lO exp"irc-s i\:c 

:Mvie:n in a n.'>: bac:eru: w i:n an i:npa;:ed capaeii;.- lo prolcol>-l;caM\- ciea\'e the :eccni^i:ni:ii 
nro:c:in St : c. C- . Golltrsina:!. dt-W: h.\f>RFSS:«..'\ TE(. HSl-LuOV: Mi: ; ;:OL>> A En M> ' h 
! AL^ucnnc Press. San Dieao. Caim i AVm) ! ]'>-]2>. Anoil^cr .nra:ca\ i- lo anar ih^ 
:;L;aleic aa;J -aqucncc of ine i:uc]e:c acid lo be ]i:scncc into an expression \-ccior so :ha: :iie 
nuii\-iduai eodons ibr eaeli amino acid arc ihosc prcferentialh' u:ili;'ed in E. coli [ml c~ e. 
V/ada. CI ai. 1992 AVr/ Acids Res. 20: 2] 1 1-21 ] Si. Such allcraiion of nucleic acid secuences 
of me jn\ eniioi: cai: be earned ou: bv standard DNA synthesis tectmiques. 

In ar.olher embodiment, tlie TSRX expression \ ector is a > ea-l expression, v ector, 
bx^mples ot \eciors for exfiression ii: > cast b.ic x /x,'ro,v;voi'x ccnvis ic melude epSeei 
iBalnari, .i u:.. 1 vS'', EMBOJ. o: 22^^234). pMFa iRarian and Herskowitz. 19S2. Co.'/ 
'j33-v4? ). pJRVvSb iScivjdj- a; al.. 1 o'oy.- 54; 1 1 j 123 i. pN'hSJ t in\ .iru^cn L'uax;a:,oi.. 
^an Dieyo. Calif ,i. and picZ ilnX'itroaen Corp, $ai; Diego. Calif. ). 

Alierr.atrv el)'. TSRX can be expressed m in.vcct cells using !)aculo\ irus expression 
\ectors. Bacu;ovirus \ectors available for expression of proiems ir culiured msec: cells ic^.. 
Spy cells) include the pAc series (Sniiin. ct u/.. 19S3. Mo!. Cell. BijI. 3: 2 1 56-21 65 i and the 
p\'l_ series (Lucklow and Sammers. 19S9 \':>-olog\ \^\): 31-39). 

li: \ e: ar.olher en^.bo am'.enl. a nacleic acid of t'ae mv'cntion is cxpi'esscd :i: -nannnainr^ 
cells using a mair.nialiani expression \ ector. Examples of mammalian, expression \ector.> 
include pCDMS (Seed. 19SA ^:uurc 329: S40) and pMT2PC (Kaum:an. a u!.. ;9S". E\IB(J 
J. 0- iS~-195: When used m mammalian cel;^, die expression \ ec'0]"'s control ivincuon- are 
oifcn nro\ :dcvl b\ viral recalaior) elements For example. commonK used promoter? are 
de;-,', .■.: :ro:n -."of-xxna. ade:..^\ :rx> 2. c\ ;on:eca;o\'n'JS. and simian \'iru- 4'■^ Fnr o her ^aUabU 
ex pres s:en/.s for b>^'d: nrol^ar^oiic ar.J eukap. otic vcFs see. t' c.. Chap:er< .''am: I <>: 
^.:;:nxo: :.. . : xF ■, : ' : C. < 'X \: .. A L. \ ; < -K : M 2:m ed . o^n >p:-m^ 

Harbor Laboratxr-. . (Fob: >rripp H::r-Tor i.abora!or>- Pros-. Cold Spring Haroor. NFf .. r.'y 

In .medie; ein:v:'0:ni enu the ^ceombmani mannnal;;m exprebs:^!: wctor is capa';le v'l 
dii'ecm.e e\nre>Mo:i to: Fix: :n::le:c acid pre:ercmiall>' in a particular cell :\"pe ic c . 



^ !. |V;:'i;j;:Lii- p: v':iio; j!> o;" T j-jL rjvepior? i W ir.oio .i;k1 li^i/ainoic. LMlUj 

s: . a-.i :n:mi:iK^j:obu:ins iBar.crii, ci j!.. :'^^o. C.'// .^^ ":^.'-"-,'J: Qucc:: ard 

lijiiiniorj. !*sS3 L "'41-"-v^). :>jurj::--^pjv:;f:-J pror/.oiers u ihe ne-j:\^:T;^:r.c:;t 

:^roniotcr, Futiu aiic Rudd'c. i^^^^^ Pr^'-i A'.;//. Jr.;./. V/. l'^J 54'3-5-;^~). 

i:land-spccific promo-er? \c g.. milk u he\ promoter, l".S. Pat. No. 4.&'3,31o and European 
Apphcatxr. PLibiicUio:) No. 2o4,lt:>6) Dc\ elopmeniaH\ -re^idated promoicrs arc also 
e^c^.^:rlpa.^^L'd. ll," . the murine iiox promoiers (Kcssel aiid GrL.^.>. Iv^-fv. Scuncc 249: _^ . 4-_^ v> 
and \\\^ (.-fj:oprc:ein pvoiDow: (Camper ai:d Tiljhnian. 19S^> Gcn^-s Dev. 3: 5^*^-540) 

The ir.N Cf.r.on liirtiier pro\ ice5 a rccoir.bmarit expression xector eomprisii:^ a D\A 
:noic.u!e (vJhe mvenuon cloned mio :hc expression \-eelor m an antisense orieniaiion. Tnai 
:s, :ne ON.-X mtuceaic is opera:i\'e!\-!inkcd :o a reeuiatory scoLence m a n:jimcr :nat adovs 
tor exnres >:on (b\- iranseription of tiie DNA moieeuic) of an RX.A n^olecide tha: anlisense lo 
i SRX niRNA. Reea]a:or> sequences opera:n e]>' IniKcd to a nucleic acid cloned m die 
anuseniC (Hieniaf.on can be cnosen tnai diree; d^e coniiniious expression, ol the an:lSe:l^e RNA 
molecule :r a \ arie-.N- of eel! -^ P^^^^- !-i5i^nce N'lral promo:ers an.c or enhancer^, or regulator) 
^equence^ be c'nosen tiiai direct eonsinuli\e. tissue specific or cell :>-pe speciiic expres:>io:) 
of amisen^i. RNA. Tl;e aniisense expression \ eciorcan be m d:e form o: a recombii:ant 
niasmid. ri'ueennd or aUenuaied \ iras m \^ Inch ann-ensc nucleic acics are produced under tna 
coiurol of a hich elTic:cnc\ reLiula:or>- region, the acii\-ity o:" whic!'. can be detennm^o o> ib.e 
cell t\-pc Hvo \\ hied the A ccior is in:roduced. Per a discussion of die reeukition o: eene 
expression .;s]n^ an::?ense cenes .^L■t■. l ^ . W'eintrauo. i! "Aiili^ense RNA as a n-o]eca..n- 
:oal :n:-p.T-:. an,:;> v ^.-A^: w.''. .-^ - f .a ^..f iru:.:..:-. \hf. Ik ^ P*-- 

"rcvombm.aiit no:C ce!'" are used nuerchanLieab/c herem. I: is unders:ood liuu such lerm^ rei.: 
.r-dv U' d:e narnc.uar su'vec! cell Inn also u- die proeen\ or poleniial proceivc o: .-^ach 
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A no5: JvtI; ain pi\^'r.dv\ or e..r;ar.otic cell. For c\an:ple. TSRX proie:r c-n 

be i-xpres-ec i i b^cienal qcVs sue;: a;; F. coli. inscci cei;<. \ca&; or niLimniaiian cells (tucn 
huinan. Cn;;:c ~c haIn^Ic:■ o\\.r\ oclls i C'lIC) ) or COS cells) Olher suitable ho-l ccl!^ arc k;;O A :i 
to tiiose skilicvi 'ii t'nc art. 

^ X'cclor DNA caii be introduced into prokanoiic cr eukar\o'ic cell? \ :a con\"ent:o::j. 

iran-fomn:i:or or iranstcction tcctuiioucs. As used hcreii:, tlK' icnn^ "transfonnaiion" and 
"•.ra]-.sfectio:;" are intended to refer to a \ anetv ol" art^recognizea iccliniques for nuroducmc 
fore]i.^n nacieic ac:d lo.^c'-. DN'Ai into a host cei], includmc calcium phosphate or calcium 
chloride co-precip:;ation. Dr A£-dcx:ran-mediatcd transfcciion. lipofection. or electropora'co-:-.. 
l'; Suitable metiiods tor iran-ionrany or '.ransfecunj h.ust cells can be found n: Sanibrook, c: a:. 
(MOLECl \ Clc^mno: A LmjokaT'orv M-\\i Ai . 2nd ed.. 'fold Spring Harbor Laborai or. . 
Colo Snrini: Harboi ^aoorator\' Prc^^s. Cold Sprirg Harbor. "\Af. 19S*.)). and other laborato;-;. 
ir.anaals 

For siaole transiect, on of niamnialia:: cells, it is knov. n that, depeiidmg upon the 
15 expression \ ector and iranstVction tecbanque usca, onl\- a small fracuon of cells ma\' intecratc 
tiie forenai: DN.\ :n:o iheir genome. In order to identify and 'select these integrants, a eenc fiai 
encodes a selectable marker •.e.^.. resistance to antibiotics ) is geiierally introduced into the host 
cells along \\ :th the gene of iiucrcst. X'arious seleclablc markers mclude those that confer 
resistance to draiis. such as Ct41 S. iiygroni>'c:i: and nielhotrexaic, >>ucleic acid ci:codmg a 
2i' ^ole^ta^la mar-^er can be in:.r :-)duced into a host cell on the same \ cctor as thai z:rcc^i:\'^ dSKJx 
or car be mtrodnced on a sepaiate vector Cells stably transtected w ith the introduced nucie;c 
acid can be identif.ed b\ dr.. a selection (o g.. cell^ that ha\ e .ncorporated the selcctanle nur^cr 
uere \\ \\\ son. !\ e. ^^■h:k■ th^ otiier cells die) 

A io^^o cei 1 co' llic no.- Jiaioi:, ^uc:: a; u prokar;. i^ti^. o:' v\.kar>otic no^l cod w. .a.tor, . 
I-^ .k.^-^- \ . o . .\:o ' I >kX o-\"'co: AcC'Cxioi / 1-. . k:c rr-xv: : .-v. larn:.:' po;^. 

metnod- :or nrodu.ang 1 SRy. protein a>ing toe lio>t Lolk ol the or. enticoi ni .cu- 
embodiment, toe n^eiiiod comprises cultarmg ihc host cell of in\-entioi; unto uincn a 
rocMinbmant e\n:■c^^lo^ \cotor ciici.okrg TSRX proicm has been imrodacedj m a -ui:.d\e 
mcd:an: >a.:l. tloa kSbLX nrotcn: o. niX'ducCvi In anotncr emht>dnnent. (he medtoo no'dior 
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Transijcnic TSRX Annr.al? 

Tiic cells cTihe ;:i\ciuior. caii ai-o be used :o projLve no:i-i:uir.ai: irar.bLie::-. 
.;ii::Ul;L- . ¥v: exanipl-. in or.c enVnoairnen:. :)os: celi oi'lne iiiN CMtior. a lerUii.^ea oojxie O'l 

e::i':^r\ on.c stem cell mlo \\ rjici] TSPA prote:n-coJ:ne sequences ha\ e been nurcniacec. 
Sue:: i'lOSL ceils can tiioi be u^eJ K> cre.ae ;ion-;iun:an trar.s^eiiic animals m winch exoecnou^ 
TSRX sequences have been mtroduced in:o their genome or homologous reeombiiun* annn^als 
m vWnch endoeenous TSRX sequences ha\ e been altered. Such animals are useful for 
studx inLi the funcnon and or acti\-it>' of TSRX proiem and for identifying and/or evalua'une 
mooulators of TSRX p*-o'.ein acin u\ .\s used herein, a "iransgemc animal" is a noivlv.nnan 

: (J annnah prefcrabK' a mamn-ial more pre:erahh' a rodent such as a rat or mouse, m vxdncn ore o: 
more of ihe cells of the animal include; a tran>gei:e. Oilier examples of iransgemc ammals 
mclude nor.-human pnmaieb, sheep, dogs. cows, goal-, ciiiekej:s. amphibian;, etc. A 
:ransi:ene is exogenous DNA ma: is mtegraied mlo the genome of a cell trom w hich a 
:ran?genic animal dc\ elops and that renuuns :n the genome of the mature amniah ihereb:c 

] 5 direoiine die exprcssior. of an encoded gene product m one or more cell i>'pes or tissues o\ tire 
tranieenic animal. As used herein, a "honiologous recombinant animal" is a non-human 
animal. preferabl> a mammal, miOre preferaiMy a mouse, m w hich an endogenous d SPJ\ gene 
has oeen altered b\ homologous recoinbii:a:ion between the endogenous gene and an 
exogenous DNA molecule introduced into a eel: of the aninrad c.i^.. an embryonic cell ot tlie 

2<i animal, prior to de\ elopmert of the anmial. 

A transgenic animal of the in\ eniion can be created by introducing TSPA-encodmg 
nucleic acid into fne made pronuclei of a fertilized oocN ie u^C-. b\ microinjection, reiro'cira] 
uifeetioii ! ,i;id alio\Mng tne ooc\ ie lo de\ clop m a pseudopregnanl lemalc loster anima; 
^e..L.^::..- ii:^m:dmg Sl:(d 1I> NO: 1 a:;.: ca:i sk' imrouu.^d ;ran^gcnc mto in- o: 
.1 i:. ■; .■■ auma!: .e-.m;,d. .A !;einam. a!;- . ne'run.nna-. :u/n:o'> 'C ae c- 1 hie inin;.: ]>MX^.:;.e. o,.;: 
as a nuM.-e NSRX geuw. ..ah ce :iCiaieo. (\.:>ed on n;. bi:d:/:ai:on to the uum.. TSRX cDNA 
I described uiriher ^i(;v:n and used as a tran>gene Intronic sequences and pol\-aden>da:in:; 
Mcnal; cai-. aNo be included :n the transgene to increase the ef::cienc>- of ex press: ofi o: the 
;:eii>e.;:.;. A t; ^^..a-^pe^ i : X reg.ihiior; ..eq.;encei 1 can be oper.iiv> -h.nr.ed t..> liie T>RX 
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e n.'.-on;.- :l'::\-^:;i.om.i^ i:: [\:c an aiio arc d^'^cnbcd. :or cXLii^ip'^. :i: l,S, WwcM ^c■^. 

c. vKi Sn:-::]j iUrpr:- l.ahiK\ii.-tr\ Col J Snnn^ --iarnor. \' Siriiiiir i-iiioJ- 

^ ;den:incJ based upon :::c prcscixe oTlj^e TSR>^ irjn-ge::c :n K:: L::^nor:;i and o: e\pri;;-:o:"i c: 
TSRX inRNA m us>l:cs ct cc11> of :ne anima.s A irans^cnic founder animal cai: liit^n he 
■o breed addilie^nal an:mal5 c;aT\ ing the traiisuene Moreo\ er. transgenic animals carr\ :ne a 
i: .;nsL!ene-cneodme TSRX pro:eir: Cdn farther be bred lo other trai:sge;ne anmials earryinu: 
o:hei* Iran St; erne;;. 

(' Tli create a }jonudoi;oa> reeon-fnmaiu ar.nnal. a vec'.or i- prepared wf.ici. eorr.anii a: 

lea>t a portion o!' TSRX ^ere into which a deletioi:, addmon or substnu'no!! has bee:: 
nitrodnced :o ll:ere'o>' a!ler. f e . tanctionall)- disrupt, the TSFLX eene. I'iie TSFLX gen." can he 
a h.iman eciie te l;., ih^ D^xA of SEQ JD NO: 1 and 3). bu: n:or: preferably, is a iion-nunian 
hon:oloeue of a liuma TSRX eei:e. For example, a ]r.oi.>(i homolojue ■.M" huma TSR.X ^er.e ol 
SEQ ID NO: 1 and car; be i;^ed :o construct a honioloeous recombmaiioi: \ ecior 5u:iabie ibr 
ahcring an encogenous TSRX ger.e m the mouse genome. In one embodimcn:.. die oecior :s 
dcsiiZi^ied sucli that. .:pon homologoas recombination, the er.dogenotus TSRX gene i.s 
functionad\' dtsrupieo (/.o.. nu lor^ger encodes a fui:ctionai protem. also refeiTed lo as ' kiioc-: 
out" \-ectorP 

Alle:maii\-eh . Ine \ector can be dcsigiicu such thai, upo:: iiomo'ogous recon;bn:a::on. 
tile endogenous TSFIX gene is mutated or o:hcr\\-ise altered bu: stih encodes Tmctional proie.n 
(e L.'.. t:-e up^trean: regulaior\ region can be aherec lo ihereb> alter lix express:o:i o: :hv 
endogenous TSRX pio:ein !. :i: ;ne hon:cilogous reeonibmation vec'or.. the ahcied portion o: 
u:e '] SR.X gei'.c ;^ iT:nkeJ n.s : - :.r.d r^'-ierniin.; Ig. viddi:.u:Ki; miclcic u:io o: :h.e ' :^RX -cii^ 
:■ I; t er :cj:':i'.'K'Cv'..- : ecci id ^n.uion tu ..'Cjur beUA een uk excge::^JU^ 1>I\X geiic ea::;ei. 

tTmkmg TSRX :u:cle!C ac;d is o: s[iiuc\c]i: iengih :or successful homologous reeom'/!na::o:i 
\\ ;tn ine endoee:";0-.; gene, T\p!cah\- ^c\'eral kilobases of l^ai^ikmg DN-A ( ooih at d:e 5 - and 
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i'-c-.s ho;riOio^ousls -recoinh:ned 'ati:i :iic; c:u:ogciioj^ TSP.X ^cp.c arc sclccicJ. Sll\ c.^^.. 

ibr::) ^iL'uic^aiior. chiir.oras. BraJle>'. i9S'' in: TilR; ':ot. .-.MC" i\OM.'\'^ WD 

E'.ir^R^ ovR- STh\: CT::,:.^- A Pf^-\ct:ca: approach. Robenso;i. eJ, IRL. Oxuu:!. pp. : 13-! 51. 
A cb.]n:c:ic emon'O can Tncn n:^ in:plameu ;n:o a suuable pseu Jopieiznant lemal;^ fo^tc^ atunu. 
anei cnibr. o brouuhi to lenri, Progcin' b.arbonng ihc homclogousl} -reconibmed DNA in 
ihL^i:- genu cells can bL-" ascd lo breed animal:. ;n which all celb of the animal contain the 
hon:ologou?l> -recombined DNA bv germlir.e transmis.sior. o:';:]e Iransgene Methods :or 
con?t:'ac'n;g honioioyons reC':)n'ibination \'eciors and hon;olog..ni^ recombinant animals air 
cevcnbed Unti e: m Bradlc>-. lOv], Ch't. Op:>L Biuicciiuol. 2: ^23-^:9; FCT In:ciTat:onal 
Pubhcation Nos.: V\'0 "-y-) ii 354: WO 9 1 i; 1 UU. WO 9: 09oS . and WO 93'U41b9, 

In an,ot:ier emoouimciit. tr^n-ccnic luin-humans anniiais car. be produced tna; contain 
selected ^^ stents that adov. tor regalated expression oi^ihe trar.sgene One example oi'sucl: a 
SYSicm IS the ere loxP recombn:ase ssstem of bacteriophage PI . For a description of tne 
ere iox? recon-!bH;a:^e s\siem .Soo, e.g.. Lakso. o; t.;/., 1992. Ptoc. \aii Acad. Sa. L'SA SV: 
o232-o23(v Another exannple of a rccombmaiC s> stem is tine r LP recoi:ibina^e s>$ten] o: 
Saciharomy.c^ ccrcyisu:c Sec. O'Gomian. e: c:/.. 1 991 , Science 25 1 : 1 35 1 - 1 355. If a ere loxP 
recombmase s^ >tem is used to rcgalate expression of the transgen.e. anninals containing 
iransgenes er:cocmg both, the Cre ^econfolna^e an.d a selected protein arc required. Sncii 
animals can be pro\ :ded tiirough tne construction of "double" transgenic animals, o.i;.. b;. 
mar:ne tv. o transgenic amm.als. one coniaimng a transgene encoding a selectei-i protem and tiie 
other containing a transgene encoding a recombmase. 

0 I'.ni-- '0 me n.M-.-nin nm iia:i>gen;v .anma!> Oe-cr:oeO :iere n cm al-o i^e pi-i/dm'ei.: 

cell II' :;.. a ^onnmc cclli !r'>n me transgenic animal ca:i nc isolated .mo iiioulco tv^ e\ii m^ 
gro'A th c} Je ano enter C; nh,;>e. The Lju:L vcenl cell can then 1-^e :\i:-ed. e - . th;-c-ngn the 
elect:; wil pu:-e^. tc an enucleamd ooc\tc frc-m a:i animal of the saiite species from wliicli in^- 
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i>::-:M-inL; porrc of in:; len: ale :o>wv jn::i:al v. i;i a ^loi:- o\ ih-c anmuii iron: ^^ iiicii tnc Cl\! 

u' 'i".'- >o:i:alii. colli :i lioLiicJ 

Fiianniiceutical C ompositions 

Tlie TSRX ivjcioc ac:d n-,olecLilt;>. TSRX prottii:^. and aiui- I SHA airubodios (aUo 
reierred to l:ere:n as ''acii\ e compounds" i of :he in\eniion. and d^n\ aii\es. iragtneii:s. aiialo^is 
and hoi:ioloi:s thereof, can be incorporated into piianiiacetitical compositions saitablc :or 
adniinis-ra:ion Such composnior.s lypicad}' comprise the nucleic ac:d niolecihe. protein, or 
antibod\' and a pharmaceutica'K' acceptable earner. As used l;ereii;, "piiarmaceutically 
acceotable carrier" is intended to include an> and ail soK ents, dispersion media, coalings, 
annbacterial and antifungal agents, isotonic aitd absorpiioii delaving aeenis. and tl:e i:ke. 
conipauble vciih phamiaceutical aJi^mnistratioit. Suitable carriers are described m the most 
recent ean;o:i of Reiiungion's Ph..:-macei.tica' Sciences, a standard reference text m the tleld. 
whicli IS mcorooruled liere:n l}> reiercnce Preferred examples of such earners or liihients 
include, but are not lintiied to, \\ ater. sahn.e. finger's solutions, dextrose solution, and 5%. 
human, serum albumin. I.iposontes aiid nori-aqueous \ ehicies such as fixed oils may also be 
used The use of such, media and ageiris for phamiaceutical K acti\ e substances is well know n 
m the a:t. Excenl utsolar as any con'cenaional media or agent :s mcompatiole witn the actn'e 
compounid. use thereof ut the compositions is contemp.ated. Supplcmentar\' aci]\ e 
compounds can also be incorporated into ih,e compositions. 

The antfnodies disclosed herein can also be fonntdated as unntuiioliposomes 
Lroosonies contammg tne anifDod\- are prepared by methods known m the art. sucii a^ 
described m Fnstem ei al . Proc. Natl. .Xcad. Sci USA. 52: 36SS (19S5). Hwang el ah. PrOv. 
N.n. A. ad >l:. L'SA, \ I aiui ■. .S. Pat. No.-. 4Ato.' AS ana 4.5-:4.:^4r. 

: :I-.■^;mc^ v,;;.". enaa-K.u . .hu ..,n i,:ne ar- d-c.^-d m ' ' Paten' N.v ^.-■■A.^^^. 

Par:ict.hi:';\ L:.^el.d hpo-ome:- can iv generalLd ly. ate i cv cr-e-pha>e c\ apL't.a;'. :: 
Hieihod u;th a Imid composiiion comprising pho-rhat:d\ Aholme. choiesteroh aitd PFG- 
de:--wa:-eu pitD^nhatid;- lethan-lamme (PEG-PlA Liposome^ are exirtided ihrotign nltc:-^ 
oefneu OvVc .-i/e i- ■ ^ :e'd ;:po>om.-> ith tne a^>nL.: a.jn.et.:' ra[^ iu:^nie:"it> ti..- ■■■ v. ■ 
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.:^er.'. Doxoru'^icui 1 is optior.^ili) .:oii!;i::jvd '.\ ii:iin ih-j liposoir.L-. See Gabizor, e: al.. J 

N::':on.:: C ancer I:;?:,. M ( l^M: :4>^ ( 

.A fvi.iiTna^ci.Ucal l on:pLi>::io:i L>Mhj ii^vcntiot: tomialatcd lo be coxnalibie ^v:^:l :i< 
1 Kcnaea :-oi:tc of adnii:ii>i'-ai:o:.. Examples roai.-.:; o: ad!:]ii):-ti"Jl!Oi"i ::is:lLJe pvaviU;;:".:., l . 
i.r.rav enoL.i. ir::raden:"i:J. subeuianeous. oral U',c.- uaialalion). iransdennal ('.l-.. topical', 
:rar.^nuiL\)^al. anc reciai acministraiio:! Solutions o; suspensions used for pare:::eral, 
iniraacrmjl- or subcutaneous application can include the follou inL: components, a sterile 
d:iueni sa.r; as 'A ater for inieciion. salme solution, fixed o:ls, poK ethy lene gh cols. L:l>cernie. 
nron'Jene ^i\col or otiier s\ :it3veiic soi\"en:s: antibacterial jL^ents such as ben/\'l alcohol or 

I(i n:e:i:\l naiabcns: antlo\]danI^ iucl: a^ ascorbic aciu or bodnini bisu'lue: cbei.itma .;ac-n:s suco 
^s ctir. lened;ainiretetraace:ic acid lEDTAi: hu^lbr^ such a> acetates. citralCi or phosph.ate^. 
ar:d acents ibr :he ad'ustn:ent otbonicuy such as sodiun: cldonde or dextrose, d ne pH cm uv 
adiusted lib acids or base-, such as bycrocblor:c aciJ or socian: h\droxKte Tiie parrn:era. 
nreparaiion can be ei:cb>scd iri ^nipouies. cisposable s>rinaes or multiple dose Mais n:ade oi 

1 5 iibs^ or plasiic. 

Ph.urmaceuiica! coniposnions suitable for ipiectable use include s:erile aqueous 
solutions iwh.ere ^^■ater soluble) or dispersions and sterile powders for the extemporaneous 
nreparalion of sterile miectable soiulions or dispersion. For intra\-enous admmisiratjon, 
suitable canaers include ph\ sioloeical saline, bacteriostatic water. Cbvynophor EL (B ASf. 
2i.i Parsipnan\-. N..b) or phosphate buffered saline (d^BSl. In ail cases, the coiriposiiior. r.r.i^i be 
-terde ana slvald be daid to the extent that eas>- s>rinaeaj:li:\ exists It must be stable under 
tite cond'ltions of n";anuibclure and storaije and ir.ust be prcser\'ec auamst the contaimnatir.a 
.w;;on nf micr.nn-u.ansnis ^acii a- bacteria and hmci. The earner can be a soh'ent or 
di>pcsiua n:ed.ani centannn^. U.o ex.ar.nle. ■A.aer. edaat.'l. noi>e: i to:' exaninle. clvcere.. 

lene clyc^b. .an: ia:a;d pehcedy. lenc -f-.^^'d ^a;a the iik. ). ana >i;nable nnxnae;^ !ae:e. f 
liwprop.: tlaidn;. ...n be uainiUi: ::.a. fcr e\a:nple. :\, d.. .;..e oi\: .eatni-; ^a. . w- le.n.i; .. 
the n.entte lance ef tlie requirea p.ir^:cle sn-'e w: the case of dispersion and by tne use of 
surtficnatts, Pre\ ent:on uidhe action of nncroorcamsms can be acitiesed b>- \-anous 
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L\")nipi"i-i[:on, P:olor.ucc .ii^-ory .;or: of iniccLibiL' conipLisiuons car. ne nrouglu anoj; :?>■ 

conlpo^]::^)n a:: .;^c:i: v. dclax's uoe.orp:io:i. lor c\ampie. alL:min;:r-! 

S:eri!c iiVL^oianlc sjhr.:t.vi:= oan :?c prepared n> ineor.iorating ihe aci:\c- compoi.r.c (. .e . 
."^ J rSRX proie;ii or anvi-TSRA aniibodx ) in li^e required anioun: ii: ai. appropriate -o!\ c:i: 
one or J conibinaiion of ingredients enumerated abo\'e. as required^ lollo\s ed by filiereo 
sierdization. General;) , dispersions are prepared b>' meorporaimg die active compound into a 
ste-de \ eb.iele tha: contains a bade dispersion mediuir. and the required otlier ingredients ironi 
d;Ose e)-.un;era:ed aoo\ e. In the case of sterile pow ders for the preparaiion of sterile ;n'cc;abie 
i!i soUition-. nieliiodi L>f preparanon are N'acaiun d:'\"irig and rreeze-dr\"ing that \-ie".ds a po\\der o: 
tlic active ijigredien; plus arA' additional desired ingredient from apreMoasbe sterne-nlierec 
sokmon tliereof. 

L)ra! compositions general;) include an inert diluent cn' an edible carrier, d l-e) can h-j 
enclosed m gelatin capsules or compressed into tablets. For the puriiose of oral d^Tapeunc 

15 administration, me actn e coinpC'Und can be mcorporaied with exeipients ai:d u.^ed m tiie form 
of tablets, troche; , or capsules. Oral compositions can also be pre]Tared using a I'^.uid carrier 
ibr use as a moutnua^fl, \vl:erein the compound m the fluid can'ier is applied orally anc 
sv\ ished and expectorated or swaliou ed, Phaniiaceuticall) compatible binding agents, and or 
adjUN'am materials can. be included as part of tne composrnom Tbie tablets, pills, capsules. 

21' trocr.Cb ar.d tne like can contain an\' of the tollou mg mgredier.ts. or compounds of a similar 
nature: .-. binder such, as microcr) stallme cellulose, gum tragacanth or gelatin: an excipienl 
s..ch as siarch. or lactose, a di^iiueeraiiiig agent such as algmic acid. Primogel. or corn starch.. 
limr.canl ^u^di nia^ncsuim stearatc or Sterote-, a glidani such as CLdloidal silicon Jioxidc: a 
^v. Cvteu.ne aeeiu > .;^n ^.u^u"o>c ..m" -acv inn"iii. vT a na\ .naiie agent >ueh a^ pepnerrnni. ni.nn- . 

f : ^ade'- lan-. i C'rjuee ihu. cnm^ 

Vcr admmi;;tratioii o\ nduilation. the c.'inpounu^ .u'e deli\ ered in tiie lorm ot .ui ae:o>;.>. 
spra> iVoin pressured coiUainer or d:>penser w men contain^ a suitable propel i ant. r i; . a ga.^ 
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;]:.liKi£. iVr c\amplc. :or :i':ir:siiv.iL\)iai aJin:nisir.;iioi:. de:c:^enis. bi!c sails, jnd :uiio:c jck: 

L:rr:\ .'^ "!":vi:i>nn;:o:;a: aii!i::i:i;.:rat;o:: can acco::mi:sncL] inrouLii'! ihe use of iiLisai spr..;. ; 
o;- s'jpp'.'SHor,.^-. :-"or trunsaen:ij: ad:iiii;is:ralK>r,. ajtr.c ■.oriipour.ds are tCinriuia'.eLi :n:e 
o:!"i:ii:C;it-. sa/- e^, Le!>. o: ercan"]> as LiciK-ra'K' knov, i: n ine an. 

Ilie e»inipounds cai": a'so prepared i:: tiie ton:: of ^:;pposi[o:ies u'.,:;.. 
con\ enlional supIX1^:toI■^ :>afcs such as cocoa Pinier and otner glyeerKies) ov :eien:io:: enen:a- 
:o: leciai Jeii sei"\ 

in oi:c ct:inodiincni. Lie aeiive coiiipoands a:e prepared \Mth earner.^ mat will proicc: 
'die eomnou:K: aea:r.si rapid cjnnr,aiiu;i iVotr. the bod> . such, as a conirolleJ release 
lomiuh.DOJU :i:elLLdinL; implants ar.d rnicroencapsulaied deiixerx' systems. B'odeeradabie. 
h!()P(^i-ri,i:in!e PLih, ::ie]'S ear. :x' used, sucl: as eih\ ler.e \ \ny\ aeelaie. fioA atiii) drldc^. 
poK eh :ohc ae:d. colhieei:. po Aorthoesiers. and poh/iaciic :.cid. Methods for preparation oi 
-ucl~; form.datioiis wiV. be apparent lo tiiose skilled n: the art. Tiie materials can also be 
obiai!:ed comnereiar.\ iVom .Win Corjoration and No\ a Phannaceuiicals. Ine, Liposonia': 
suspensicr.s ( i^cludnne hnosontes [arreted to infected cells \Mih monoclonal antibodies to eiral 
antmcns) can also be used as phannaeeuticalh acceptable earners. These can be prepared 
according to ineiiiod- knov. i: lo tJiose skilled in th.e art. tor example, as Jescri'X'd nt k .S 
Patent \o. 4.522.81 1. 

It l^ e;;peeiall\ ad^ antaiteons to formulate oral or parenteral contpobil ions m dosae^ 
anil lonn for ease of adrmm^tration and LmitbrmitN C'f dosaee. Dosage unit romt a> u^eo 
iterem r^fer^ to plv'. s:calh, disci'eie unit> :.u.ted aS unitar> do^aees tor lite su;\;^ct to Lie treated, 
eaci: un.it cor.tai:nne a predeiennined quaittttv' of act]\ e coitipound calculated to produce the 
ac-ned :kci\:neuiic i.-:':c-et nt as.^t:>c;ai;on \\ iih tlte requnvd piiarnaceaiiea! earner I no 
-[X'Ciheaniin far tiie vicisaee t:nn torni>oi"tlK ut\cnt:v'*n lu'c oiciat^'d b\' ano oirecto- oenendcnt 
an me uiti.n.. . har... tcn.nc^ omhe .i.m.e x- nno.uK: .u:a liic r.trl:.t.ku- therapeutic cite;' ■ ^a 
aehievcd. and fne hnntatiou^ inherent ir. fne irt ot compoiatdnx saei: an aet:\e contpojnu a- 
the ircatmeiM in' mdncidual- 
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T::t ph..r:i:.;ccu:;>:.i^ rre:^:ir.a:on of ec:^c inc-rap) -/c.ior Ccin include :Jie i:cnc r:)erap> \ ecior 
m an a^^c:Mao,c ciluciii, o; can Lon:prisc a slow relea<:r n:a:ri\ in uh:ch ine iicnc ccli\ ir\ 
vehicle i> :r^ne.iacu A:ier;iaii\ c:> . a here ti:e coninleie iiene de;i\'et-> \ ecior can procuceo 
iniaci :rom ;v^cnibinani ee.is. c.i;.. reirox iral \ cciori. :he piiarniaceuiicai preparation can 
include or.e or more cells that produce vac gene deh\ er\- s\ s'cnn 

An:ibod:e5 specificallv binding a proiein of the Ui\ er;tion. as well as oihcr molecules 
idenniied ihc screenuig assa>s di.closeJ hcrcm. can be adminis:ered lor ihe ireaimeni o: 
\anous disorders m the ibrm ofpharmaccutical composiiions. Principles and considerallon^ 
m\oh ed \n preparing such con 'positions, as well as gu:dance in tiie choice oi co:v.pc):v2r.i:. arc 
pro\;U(.d. lor example, m F.en;ington : The Scienee And Pracuce OfPiiarnucy ivth ed 
I Al!on^o R. (jcunaro, el al . editors) Mack Pub. Co.. Easion. Pa. : 1995: Drug Ab:,orp:ion 
znh..in:emerr. : Concept-. I'OiSibiiili.s. Liir.itauons. And "i renc^. Plarwuod Academic 
Panhbreis. Lanchorne. Pa 19^*4: and Pep::de And Proiem Drug Deli\er\ (Ad\anees In 
Paren:eral Sciences. Wd. 4). 199!, M Dekker, New ^'ork. It^ihe antigenic prctem is 
mlracelhilar anc whole anfbodies are used as inhibitors, internalizing antibodies are prclerred 
However, iroosomes can also be used to deliver the antibody, or an aniibody fragment. in;o 
cells. Where antibocy fragments are used, the smallest inhibitor, lragi:icn: that specilicall) 
binds :ov tne binding domain of the target protein is preilTred. For example, based upon the 
\-ariabl>r^g:on sequences ^f an antibodx . pcpude molecules can be designed that retain the 
abiht\ :o nmd the target proie:n scu^.once. Such peptides can ne sxntliesized chemxalh 
and or nroauccc b> recombinant D">:a technolog;/. Sec. o e.. Marasco or cv/.. 1 993 Fro: . A.-: 
be;. i'S.l. 9*j; ^5S9-'"i^93. The fo rnnd all or. herein can also contain more than one ac!:\ 
^on^yoA-c a> necessar\' loi the paniailar indication being treated, nrelcrabl}' those with 
.,.n:pbn,en;..r-. a.:;Mt:.> i n^t o^: n.c avwerseb, a::e.: e.iJ: -:ne: Aliernatixelw or :n ..Jcitior 
;!.,- ,-M-p.,^c:> :: ..n: .-n:n c-. .c: tnal crh.aA-> it.: :un:tnuc >uC: .i-, icr -xampiv. 

nioiecLdes are suitabrc present m commiuiion in amounts that arc e:iecti\ e tor ine i^.^n^vw^- 
intcrd.c'fhe a:t,\e ni-ucdients can :dso be entrapped m n::crocapsules prepared, tor examnl. 
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a;nLiin:n I^.lL:■o^phc:c^, niici'ocir.ulsior.s. naPiO-pariic'cs. and nanocapsules) or m 

] n-j fomuihiiiojis lo Iv u^.'J lor m \ i\"0 adniini^iratiuii nius: s:cr;ic. J'xs \< rcadii 
aacom]>i:^;:cc tiitranpii :iiroLii:i] :>:c:"ii(j l:]lral:oii n^cmbranc^, 

husiair.eLi-reica^c p:eparatior;s can be prepared. Suitable example^ of sus;ai:ied-rc^c 
prepara:ioi:s ijicli.de semipenncablc matrices of solid hydrophobic po]> niers cortaininL' If.e 
airubod} , winch matrices are m ihe fom of shaped articles, e.g., films, or microcapsules. 
ExaiTiples of suslaincd-rcxase matrices irxlude pob/esters. hydrogels ( for example. po]> ("- 
h> drox\ e:h\ Nir.etb.acr} la:e), or pol> ( \-m> lalcohol i ). pol\ lactides (U.S. Pal. Ko. f'."~3,y>^;, 
copo'.Miiers of L-glutamic acid a:id eth>M-gtutamaie, r,on-degradable cth\ lcne-\ ur-,i acei. 
degr^idable iacnc ac:d-g!\ colic acid copol\-n:ers such as tiic LL'PROK DEFC'T ' ( i!;i|ccta':^l' 
iTjiCrcspb.crc- coirjposcd of tactic acid-g;\ colic acid copol>'mer and Icuprolid: acci.iie i, and 
Doh -D-( - »-3-hycro\> bi;tyric acid. W'hde poK'mers such as eth>"]cr:e-\ ]n> 1 acc:a:e and laciic 
acid-g]\ col;c acid enable release of molecules for o\'er 100 da\'$, certam h\'droge!s release 
prcten:>. for siiorter linic periods 

Tb.c phjnnaceuiical compositioni can be n:clL:ded :n a contamer. paclv. o: dispenser 
•ogether vviih instructions for adimmsirauoi:. 

Screening and Detection Methods 

The Isolated micieic acid n'.olecules of the ir.\-eirao]; can be used to e,\pre>s TSilX 
proieir. io e., via a recombinant ex-iression \ ector m a host ced in gene therap> a;^plicaiiOn? 
to detect T5RX mRNA lo.t:., in a biological sample) or a genetic lesioi- in a TSRX gene, an^ 
n\\:.;fi:e ^'>R\ a.::\ il\ . de^ ;ribed Lallier. oelo\'. In addition. t:ie "1 S1-:X p:^ttc!n^ c.O; 
a .red lo ree:i l::'JC> or compo;;r.d:> dial n^uia'ale ine TSRX proleiii act;\ ;:\ or expres>io;: 
■A :d :reat d;sC'rdcr^ c::;irac:eri.-:ed bv m^afncien: or exce^^l^c nroductioii c^f TSRX 
protein or proo action o>f "IXRX orLlcai lorn;- d:a: !ai\e decreased or aiTcrrant acti\::\ 
coir^oared j'.' I SRX 'a ild-;\ pe proien: I:: addiium, tne aiUi-TSRX annbodies of die nv. en:;. 
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The in\ cntion prxn ides .1 inc:hoc (also rc! jrrcd lo herein as a "screernng assay" ) lor 
;den:i:\ :uii rviodulaioi^-. i.e., canJidaie or :esi eonipounUs or agents [c.^.. pepiidcs. 
pe]M;do!rii:rie:ics. :-.ir^all nioleeiile.^ ^'r o::ier druL'>) :h^t bind Vv- TSrlX prjleii'.s or ;;a\c ^ 
s[i:]:u!a:or>- or iiiJr,bitor\' effect on. eg . TSRX protein expression or TSR.X protcir. a:ii\iiy. 
Tl;e ]n\ eniicii also iiKk:des con:poand:> idciuined :n the screcni:;^ assa>s described liereir.. 

In one cnibodimcni. ilic in\'ennon pro\ ides assa\'s for screening candidate or lesi 
compounds v. hich bine lo or modulate tlie aci:\ ity of the men:branc-boui:d fomi of a 7 SRX 
proiein iir po'.\pep:ide or b:oiOL!icall> -acti\ e portion thereof. Th.e test compounds oi the 
:rA e::non can obiamed usme any of me numeroMS approaches -.r. combtnatorial ifnrar> 
n.:e'd^o.^. i-*n;^\\ n 1:1 tlte an. including:: biological libraries; spat]a;j\' addressable par.JLM soho 
pl:ase 0: -oiaiion plia>e hbrarie-; -\ntp.e:ic library' methods reqairmii decon\"olution. the 
•"one-bead one-compound" librar^y method; and syttthetic library meinods usm^: af:lnit\ 
.-hromaioyraphy selection. "J he biological libraiy approach is limited to peptide libraries, 
w hile the other four approacltes arc apphcable to peptide, non-peptide oligomer or small 
molecu' .libraries of compotmds 5oo, e.g.. Lam, \ 99^ . Afinciiiicer Drug Design 12: 14.-^, 

A "'sma-l molecule'' a^ used iierem. :s meant to refer to ^ compositio:;: that na- a 
molecular \\ eight of less than abouj 5 kD and most preferably less than about 4 rcD. Small 
molecules can be, e . nucleic acids, peptides, polypeptides, pepndontmtetics. carbo. lydrales. 
npids or oliier organiic or inorganic molecule^. Libranc- of ehenncal and. or biological 
.riixlare^. >Leh a.-, tuitg^h L^aeteriah or ^Igal exlra.'lb. are knov. r: m the ar. and car. be i^crccn.ed 
A r.h any of the assay - of lite invention. 

n \an:ple> ^o ]neiliod-> ;'.■■: mc -yn;hcs:- molecnlar ir^rar:L'> cm ;oLaKl :n :ne ar;, 
oi- LA.onnX :n IKV;::'. /'r- .\; . h .So; >'/ S l ^"^o- iv-; F-lrb. I ''^'d 

M:;.- \,; ' ' V I 1 I -::d: /L..hL-rmann. o: , h'''- M..: iD^tr, j'-'V-, 

Cho, t-5 >»e. .Si :fni t 261 : 12' 1?. Carrelh e: 1 ^^^4. .i/:gv.-, . Chen:, h::. id Engi. 22: 
2''j5^i; C'arell. e,' .0'.. ; ^J'^U. .■o;eo-.i (2/:i'//:. I're.. Edi /:';;:/. 2^ : HI' lo I : and C'iallop. iV .;.X I9^M ,/ 
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5 In oiiL- enibod:mt?:r.. an ass.r. is a ccll-bascd assa\ ir. w'nich a ce'l wiv.ch ^.xpre^i-cs a 

T.emDra::c-boar.d ibnn ot'TSRX protein, or a biolojicalK -Uw'Iin'c por.ioii thereof on iv.t cc.i 
surface is conuictcd with a les: con: pound and the ability of :he test compound to bind '.o a 
TSRX protein detemiined. The cell, for example, can of n;an:mali an origin or a yeast eel!. 
Deienninin-: the ab:lii> of the i-J^i c.^ivipoiind to bind to ihe TSRX protein car. be 
I ) jc:omnl!.-hed. for exair.ple. hv co-jnimg the test coninoi nd v :ih a radioisotope or enrymatic 
iabcl such tluii binding of the test compound to the TSRX proie:n or biolog:eallv-ucti\ e 
pon;o:i thereof can be detennined b> deieciirg the labeled compounc in a complex r-or 
example, lesl compounds can be labeled w \. 'S. '(3, or Ti. either directly or mdirecii> . 
and the radioisotope detected by direct countiitg of radioeniii^sion or b> scintillation co.int:ng 

I 3 Altemati\ e]\ . test coi':ipounds can be en2>'ir.atica]]y-labcled ■-vith. for example, horseradisli 
peroxidase, aikahne phosphatase, or hicirerase. and the enzymatic label detected b> 
detenni nation of conversion of an appropriate substrate to product. In one embodiment, tne 
as5a\ comprises contacimg a ceil winch e\pre.^se5 a menibrane-bouud form oflSRX protctn. 
or a bio:oi:iea;lv-act]ve portion thereof, on the cell surface with a know ■^ compoui:d uticn 

30 binds TSRX lo tonn an ^s^a^■ niixiure. contacting tive assa;.' mixture \\ith a te.^t conipocnd. an J 
lietenmning the abilitv of tlie test compound tC' mteixict ^\ uh a TSRX protem. wiierem 
detcnninmL the ab;lil\ of the test comnoi:nd to mteract 'Mtli a TSRX protein comprise:, 
detennimne tiu abihtv of tiie test conmound lo pretercntialX' bind to TSRX iirotetn cr a 
'^u\L.: -L^c':'. ^ :^-X"tr ci :!:l:\;.c ^o:iauaLX t^ the Kit^-xi. coinnoaixx 

cxpre^^;lle a n'iempraja.--i'>uuriu tor:: o: » ^:v3\ rrcteu., v r Di^-.v'gicai:;. - ,-ct;'v e p« 'i i. e e. ^ ■ ■ . . 
on tlie ceh Mirt.ije 'a itii a test cnmpound ..:id d^iennimtic the abixtv llie lest coirpoicid to 
::io3i.iato i.e. >t::u..;atL- -er mxtbr i titc .:^t;\ei:. of t:;e "13sRX prcie;;i or bioloeiw:::\ -a:t:^ . 
p,-.:-:k-:: tii.rtr: I K-te:-mm::tg tt.e a^-'ii:lv . [ ti:- .x :i.:vx.!.o t.' :i:-xn:y:te ixe .,t:M!, 
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n^o>.;:L' A> liscd hcrciii. ":ari:ci molec;;]^;" is :i molecule w itii \\h\d] a TSR\ protein nno^ 
or \]\\c:.icis \v. njture. for ex.in-;^:e. u iroleoulc on the siirraee of j cell winch expre^se- i SRX 
inieraennL: proiem. a iiiolec;:le on ihe Mirtace of a second cell, a molecule in liie cxiracelnna: 
nniiea. a i^Adeciile ar-soeiaieil 'a nh ;::e niten:al si;r:ace of.; ce!; n^cnibrane or a cyiOiMa>nn. 
niolecule .A TSflX :ar^ct inoiecLiie can be a non-TSHJ\ n-oieciile or a TSI^ proteo: or 
po;\pen:ide of :;:e n:\ention In one cnibodimeni. a T5RX target xolccale is a cornnoneni vi 
signal iransducuun path\va\- ;ha: facilnaies iransducnon of an exiracelluiar signal w g. a si^na. 
■jeneratcd h\ bmdnii: of a compound to a membrane-bound TSRX molecu'e) ihrougi:i the ce.l 
n^cnrbranc and !n:o the cod. The target, for cxamnle. can be a second nuercelnnar protenr tha: 
na^ catalvnc actix i:> or a proiem that :acilitaie:> tnc association of do\\ nstrean siiinahng 
molecules \Mtfi ^: SRX. 

DetennnnniL: tb/e abilrnc of the TSRX proteni I: bind to or jntcrac: with a TSRX taree: 
molecule can be aeconmnshed b> one of the metnods described aoo\ e for detemmim^ aire.: 
bmdi!:e. hi one enibodiment. deternnning the abdity of the TSRX protein lo bma to or nrierac: 
wild „ TSRX tar,:et molecule can be aecomplisiied b\ determining the activity of die target 
molecule For example, tlie acti\ it> of the targe: molecule can be detemmed b>' devectmg 
:ndac::on of a cedalar second messenger of tne target t xo. mtracelltiiar Ca'd ciacylgK eero.. 
IP,, etc.). detecting catalytic enzymatic actiMTc ofthe target an appropriate substrate, detecting 
d:e mcaciion uf a reponer gene icomprismg a TSRX-resp. nsi\ e reguialor\' element 
operatnceX- Inixed to a nucleic acid encodmg a detectable marker, e.g.. inciicrase). or de[ect:ng 
.1 cellular res-on^e. tor example, cell sur\xval. cellular difierentiation. or cell nrohf^eraticn 

In \ et .n.alier embodnrient. an assa>' of dre m^entKm a cell-i^-ce ass.i\ comprising 
;on:acnn^ a 1 >F' \ nrvMem or mol'ag:callv-acn ve pornon thereor^ \vath a test conrpo..i:c ano 
.kterniiianL the abiltts' of die lest vornjK>u;id to onto to tne TSRX protem ur r:o.ugicad> -ae::'. . 

.,- [^:iAl:r.j .'f tne t;:-s' cnn:n^nn\i 'y- m. TSRX ore em c.a; ne dvtermm^o cxxl:- 

Tree;.', er nuhrectlv as descnne^i abo\ e. in u:ie sued cr.ib'-.'diiucnt. tne a:):>a> ccm.p: .;e- 
jontactmc :i:e T>RX proicm or biologicalA ^.ic;:\ c oortton mer.ofu idi a knc^^■n coim^oar:J 
Aiach bind.- : nRX to fonr"! an assa;. nnxture. contaclmg tf e assajc mixture \\:ih a test 
■an:n..n.rid, and ^iLaernn:.. n^ d:a .av.xy ..f m- .omnaano t- mer;;.; v. nd 1 SRX ni'n-ar.. 
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.o::;pr;^es L:^:crni;::in-i u;e ab:l::\ t:5l lo;i:ix>u:iJ to preferenn:il/. b:i-d lo TSRX or 

:^LMo*j:c.'Ji\ -acm e r^O'ilion ihercof^.- comparcc lo the known con:pound. 

In n:!! jnotner cinbodnncn:. an assay is a cell-rree assa> comprising coniacinic . SR\ 
0]\^:cin or -Molo^icali) -aciu c po:-::on :hercof w iili a icst compuunJ and deten:i:nnic ihc an:.::; 
,^ o: [lie tcsi oonipound to inoduiate i o l^ siinralaie or ml^ibu i die actn U>' of uie 1 SRX proicin t 
Dioloi:icadv-aji:\ o portion iheroo:~ Deicnninma lire abditv of the lesi conipouiid ;o :r.ocula!: 
tnc activih' of TSFIX car. ne acconiphshed, for example, by dcierminir.g the abd:i>' of dx- 
TSRX pro'cm to bine to a TSF.X target molecule b> one of die niethoos described abo\e lor 
aetemnnire d:iect oindmg Iii an a]ierr:ati\-e cmboLinneni, dctemiimng tbe abd:t> of the test 

1 V ^oirpour.^ to niodidale tnc act;\a[>' of TSRX proteii: car. be accomplisbed b> detenn:mnc the 
3bun\ of mc fSRX protem m-dier modulate a TSRX largei molecule. For cxamnh. the 
ca\dvi;c enzv:natic act!\ i:> of tl;e ta^eet n:o:ecaie o:; .in appropriate siiostrate ca:i be 
detemniicd a? described abo\ -^. 

in ^■e; anoilier en:oodinen:. die cell-lrce assa\^ con^prtscs conLacung iiie : SRX prote;: 

I 5 or bioloi^icalh -acli\ e ponion tiiereof with a known compound winch bi:ids f SRX protein to 
form, an as5a\ m:.\:ure. coniacin:g the assa)' mixture \Mtn a test coiripound. and cetermming 
d:e abil;i\ of d:e le^f compound to interact with a TSRX proleu:. wiierem detenninmg the 
ab;li:>- of die test compound to interact with a TSRX protem comprises detemnning die aDiht 
of the '1 SF^ nro:ein to pretercntiall> bind to or nioduhre die actn u> of a TSRTx targe: 

2ii mo'.ecaie. 

The ceH-h-ee assa>^ of tiie in\eniioi: are amenable lo use otbo:h the ^ohioie tonn or 
the membiaiiedTOund :onn oi TSRX prolem. In :hc cas: of cell-free assax's comprr.mg ine 
r.ien-.nrane-nonnd :'o:r.) t-f 1 SRX pro:eim it ma\ be desirable to utilize a i^olubiii/ia., agem 
-L;;::: tin.! t:-:L' meiid^rane-'^ouno u^^rv. : r>RX pr.UL'u: :^ nnimLmiL-Li m ^o;i.ti',m. h-.anin^-- c 
g- ^uif, iohir 1 1 a-'ine a_e:n> mcu-oe i:; :>:.ni;^' oelLigeiil ^u».n n-v'^U i -:h.C'.-:-ML. 
i>v.iedee\ 1 :hieu^k:e. :i-dodee\Mnal:c>ide. octano> i-N-melin, ighieainidc. 
de:ano^■:-:\-me:h^:gh:camlde. "Iriton^ XXOi'. Trnoi:^- X-IK. ThesnX Isotndec;. no:; ( ^::i> lu 
el-. AO Ltner \ . \-doncc\ !-\T'>-dime:ii\ 1 — -aimnomo- 1 -propane sulton.ne. 
V -:-hi:v;;Li.--roi-o i oi:nc:li> hunmniiol- 1 -rmpaiie >ultona:e iCdhAPM. ^'r 
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in nuve ;h.in ore cmpc-cinierit oMhc ubv^ c :i-,siw :]]e:hod5 oMiie invcnuon. i: "i.r, 
licsirabic i.' iinniobilizo e:iii;^:- TSRX pro:e:n or us larjci vaoi-jcu'.c 'o uicilitaic ^cparjixn ei 
CL^ni;Mt\t\i ::o::i ui^cornplexed for:ns ofo:^^ or PO[n of :jic proie:n>. a.-, vscll lo ^oooMiriocalL 
a'.:io:^^a::on of ::^o as^a;. . Bina:;i^ '.>f a icii compound tc TSRX nro:ein. or i:iterac:;on of TSRX 
5 p:-oici:i 'a a lar;je; :":i0iccti)e m the prc^^er.or and ab^cIlCC o: a caiid-ca'.c Ci.M:rooui:J. car. o.^ 
acjonro^ibticu iii an\ \e^sei suiiablc for conlair.in^ tbx rcactar.is. iivanipic;- or such \ esscls 
mcluae irjcrouicr plates. lest lubcf. and micro-cenir:fuce tubes. In one embcdimeni. a fusion 
p-oreii: can be pro\ ided il:al adds a domam lhai allow s one or both of ihe proteins to be bound 
to a mair;.\ ¥c: example, GST-TSRX tusion protcnns or GST-target fusion, proteins can be 

:•: aosorbed onto uliaathione sepharose beads (Sigi:ia Chemica:. S'. l.ouis. MO) or ^lutaihione 
cer;\ ao.ized nr.crotiier plates, titat are VAcn combnicd \\\± the test compound or tne ^e^^ 
compound aiul cKner the non-adsorbed laiLct p.olciri or fbPvX ;":'o:eni, and tn:- n::xturc is 
ircuoated under conditions condu;; i\ e to complex rbmialion it.j;.. at pl:\ sioloaical conditions 
for salt and pH ), Fodowm.g n^.CLibai:on. the beads or microtiter p^ate wells are washed to 

15 remove anv unbound compoi:en:s. die n^.atrix iinniobilizcd m the case oi^bead?. complex 

dcternnnec cither directh or mdn-ccth . example, as described. ..upr::. .\lten:ati\'ei> . the 
comnlexes can be dissociated fron. the matrix, and the level of TSFIX protem bmdinz or 
acti\ it\ deten^nned usii:l: stanaard tecluiiques 

Ot'ner lechniLiues for iir.mobilizmg proteins on matrices can also be used m the 
do screeninu assa> s of the mx cntion. For example, erdicr the TSRX protem or its target n:o:ecule 
can be iminooiiiz-d utilizing conjugation of biotin and itreptavidm. Biotiii) dated TSRX 
P'otein 01- tarect rnolectdes can be prepared nom biotnvNMS ( \-h> drox> -succimmide ) usm^ 
techniques well-known within the art te.^^.. biotmvlation kit. Pierce Cl:cm:cals. Rocklord. 111.), 
and oninonni/ed in the \\e:i> of streptavidin-coatcd '^0 'Acli pores i Pierce Ghemical) 
,\:t.rra:.\ cd- . aitt; nrnii-j:^ lo.iciiv - zfi T>RX pnrem <:^r target molecules, but which d-; v\r: 
iMtriei e zz iziidma -.'ft ho TSR'! pi'iitem to i!> tareet molccu.e, can be ueri^ aticed to inc 
w:;:;s of the plaie. and .nzounc target or TSRA protein trapped m die weds by antirod) 
com i! can on Methovis i"or detecting >uch complexes, m addition to those described ;ino\ e lor 
t:">a u>d oiz.mondized ..-onn-slexe.-. zKzud^ imnoizoLietectz.Mi o: complexes usk:^ ..iiiov oilS 
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In ar.oihe: cinpodiincnt. rrodui^iors ol'TSFLX rroiem expressioi: dv^ iJei::i!icc in a 
nvjllioc V. ticrei:i a c^*ll i-^ c.^iliclCC \v\[\\ a candidate coir.pound and expression ct d Sl<-\ 
mRNA or Mro:cin in 'hi ceil :^ dciernined The le\ el expression of TSRX mR\A or 
prc-:en: ni ;he prebcnee o\ :hc candid ale compound is con:pared lo ihc lc\ ei ?: expression i-: 
rSRX n-]R^. A :)\- nroiei:: ]:i li^^ absence of me cand:daie eompojird. The can.didaie 
can :hen kientitled a:-, a moduiaior ot^TSRX mRXA or protem expression based upon lh;^ 
comparison. For example. \\'hen expression of TSRX mRXA or protein :5 greater (i.e.. 
s:atistical]\' significanthv greater ) m the presence of the candidate compound than m its 
absence. i::e candidate compound is loentifled as a ^Mmulator of TSRX mFLNA or protein 
expression Al: ernati\-el\ . uhen expreb^lon of TSRX mRNA or protein is ie^s (statisiicali; 
s—mncan!;-/ le>s) :n the presence of the candiiiaie c:)mpound than m it^ aosence. :iie candiojie 
coinnoand :s iden.tified as an minbiior of ^"SR.?v iiiRN.\ ur protciij cxpresracir 1 no he\ ei o! 
TSF^.X niR^> A or protein expression \n the cells can be determined iry methiC^ds descnned 
heiem lor dcteamg TSRX mRNA or protein. 

]]: \ ei an.other aspect of the invention, the TSFA proteins can be used as "oan nrotems" 
ir. a two-hybrid assay or three h>bnd assay (sec. t^g.. U.S. Patent No. 5.2S?.? 1 Zervos. li .v.',. 
]'Vr? Cci' "2: 223032: Madura, ei al.. ]9^^3. J. Bid Cf:en: 26S: : 204o- 1 2' iS4: Barteh l-: 
RJ';3. Bin'ccl:n:iiucs 92U-924; h^abuchl. c: u/,. ]^^93 Oncoi:ent- S: 1693-169C: and Brent 
W'O 94 li)3uO) to identifv' other proteins that btr.d lo or interact with TSRX ("TSRX-bmome 
protein-'' or " I SRX-bpA and modulate TSRX actiMt}. Such TSRX-mncin^ proteins are alsc 
liKch to be inv olved m the propagation of signals by the TSRX proteins as, for example, 
ui^stream or do .v nslrcant eieir.ettts of tne "I SllX patn'Aas 

The iwodr^ brid s\ ^tem is based on die mod ilar nature of most transcription lactors. 
V. nich Loi.sio .oAcp.ir.dM.^ OX A bmomg .cid aLti\.o:-n oonnnn. Briell>-. ;ne .:-.a> nnhcL- 
:v. ,i differ.ni AX,\ .,:oo:\.ci,. Ii: con-nLl, :':)■. gu.e di.i; o-k> lor TSI-:X ;> :..>od :, 

oflier construct a DXA sequence, from u hbi ar\ t'f DX.a seuuences. that encode^ an 
unidentitled protein i "pre> " or "sample" i is lused to ^ gene that codes lo- the activation 
domaii, .0 :;:o :mo^^n tr.n-cr;n(ion lactor If l:-; "n nX .uid in. ■■preV pr>Uem^ are Jxc n, 
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lra:;<cr.ptic:i of a rcponjr ucnc ic i,'.. L:icZ) uui :s opcrab!\ liibvcJ lo a l^an^crlptlo:u: 

ri'L;::!a:'):A ^e^pLl:^^;^ c t:J:l^^rlpllun laclo'' F\prcss:on oMhc reporter -2cnc c.^:: 

ceu"c:ej anJ ct-'T. colonies coniaining the functional :ranscnpiion facior can ne iscilateu ana 
uv-ja i.j onlain tl:e cloned yciie tliat er.codes ihe proicii: v> l:ich niteracts \\\:\\ I SRX. 

T:;e :r.\ eiu:on fiirlhe: pena:r.5 lo r.o\ c! agcni.-; K:ennf:eJ by the aforenieniionea 
-crecinna assays anc uiei ihereof ibr ireatnieiiis as cescrioeJ nerem. 

Detection Assays 

Pomona or fragi-iienis of ihe cDNA sequences identified ivereir. (and liie corre^pondir.i: 
conu)le:c gene seciier.ces) can be usee m numeroii? \va>s as po!\ luicleo'.ide reaaeni^. t^y \\ a> 
of e\anip;;j. ^nd no: of lini;lal:on. inciC tequcn^e;. cai! be useJ io: u i idert]:} an nid.\;d^al 
Ircin J. i:unine oioloeical san:p]e (iis-ae l}pn:g). and aid \\\ loreiiiic idenn txalion of a 
bioloaic.ii samo'o Some or' 'nese applicaiioi:s are vlcscribed m the snbsectior.s, belo^^ . 

Tissue T\ping 

Tj-^.e TSI^X sequences of the nn eniion can be used to ideniify ind:\ idua]s from nnnute 
D:o!oi;icai samples. In. Ihis tecbj]iquc. ar. mduidual's i^enomic DNA is digested v. iih or.L- or 
more restriciioi: enzymes, and probed on a Southern biot to yield unique bands for 
identification Tbe seoyaences of the nn ention are useful as additional DNA markers for RFLP 
(■■restriction frauir.ent length nol\Tior|'thisnisf " described :n I'.S. Patent No, 5.2"2.05'^i 

F-'urtnemiore. tiie sequences of the in\"en:ion can be used to pro\-;de an altemame 
leciimqae iha: determines tiie actual b:.se-b\ -base D'^sA sequence of selected portions of an 
ind:\-idual s genome. Tha^. t'r.e TSRX sequence- descrfned herein can be used to prepare iwu 

;Ndx n:n;:c:;. noni ^ - .;no N nomnn: of thv s::..uei;c.---. Tnc:^.- prnnLr:^ can :he]: '^c u-^d 
,jnn::f> .a :nm\ ;au.f ^ 1 )N.\ .ma ^ui^-vq.,,n:y. :^eoain,e i* 

I'ane;^ cu ^orre>puncing UNA ;-equencc:. Mo:u ;na;\ iim.a.>. inepaievU m t.i;> nnu:n.-:. 
can provide umcue indi\ idual : dent if canons, a? each :iui;vidaa) v. ill ):a\e a unique se; o: >uch 
DNA seciience^ due to aileuc diflerenccs. [he sequences of tiic nncntion can be used to 
obuun such idsLhitiiicrjor. >equ.nc^- I:oni mdi\ nJuals an. J iron. ::>SL:e I w-^ I SR\ seq^e::^-..- 
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i.^jior.s. It IS eir.nai'JC ;i:.it a!lc;;v- varuuion betv/eci: mduidual humans occur? 
irCviac::c\ of ab ju: o:;c^ pc: CdL]\ ■:^aic>. Much or' li:^ aKc!:c \ .aaanon due :.o suil:;- 
nuciccadc pol\ :^iorphi5:T;5 i >?-sP^ w rA^'i) naladc iv^inction iraanian: icnglii po/. :norv;ivii 

^ hack oiihj sccuence? .icscr:bed hcrc;r cau. :o ^o:i:c dcarc;^. ba UiCd as a siardard 

aaauist uhiah DNA from ai: n;d;\ :dual can be compared lor iJenii iicaiion purpocs, Bccau 
ereaitrr :iumber^ o: ;x>i\rno;pliism; occur in il^ic noncodmu r^-aions. leaver seouc):cc5 arc 
iicces5ar\ lo cif:ereniia:e mdi\ iduais. The nor.codm^ sequences can corntortablj.' proMCe 
pc>bUiv : u:di\ idual idenn rleaiiiTn \\ath a panel oi perhaps \ ij lo 1 1'OU prnr.eis trja: cacti > icla 
1'': i.oncouina ampiified scquci:ce of Km) bases irprea:cicd codmg seaaer.ces such as iho.sc i; 
SEQ ID NO: : and ^ are usCC, a more appropr:a:e number of printers tor ]x:si:i\-e indiMcual 
iden:if::a::oii would be 5C.h )-2.0(h]. 

1*1 edicts c Medicine 

T'ne in\ cniion also pcriams lo ihc field of prcd:ct:\ e medicmc m u hich diagnostic 

1 as?a\ prognoslic assa\ s. phairiacogcuonncs. and moimonng chnicai trials are used tor 
proanostic ( prcdic'ax'c i purposes ;o ihcreb\' treat an u^diMdual propb.\ hici:cali\'. Accordinu. 
C'ue aspect of the uuentioi: relates lo diagnosi;: assa\-s for dciermmmg T5PA proteui ando 
nucle:c acid expression as wel. a^ TSRX ac[i\ 1;;^ . m die coiuca ; of a biolog:cal sampie ( l- g.. 
t;ood. serum, cells, tissue 1 to thereb> detennu:c wb.ctiier an md:\-idual is afflicted \vi;h a 

2 ■ cusea-c or disorder, or is al risk of de\'elopnig a disorder, associated w.lh aberran: TSRX 

c-apres^ion or acHMt\. Dl^orc:r:, as:,ociaied wuh ancrran: TSRX expression of ^ctiMt;^' mci' 
tor example, cancer. rheu]^ia:oid anhntis and ocular neo\ asulansalion. The in\ eni;on also 
j.:-n-. ;dcs for pnij::05i:c lor predictive 1 a>sa\ s tor de'ennmum uhclher an nuiivioiia: :> a* r;s 
, , ' :\>imne vh-ji ocr ..->v'c...t^a uk TSRl^l proicni. nuvjleie .:c;d e.\pre>>.on ae'; . .n. 

can be as^-d :or nrocnosnc or predicn ve pai^ose to tiiercby propk\ k;c:icak;r :i'eal un nm;\ iu 
nric^r la me onset of u disorder cnarjctcri/cd bp or a>>ociatea v.ul; I SRX protein. ni;cle:. .:c 
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propiiv iac:;c agents tor ii\u iiidn laual irclciTcd lo iicrciii a> "pharnujoger.oniic^" ) 

Phannacoacnomics allo\\s lo: u:c scleciion ofagen:s lo.e.. drugs i lor il^erapeutic o: 
^ro:^i:^ iacl)^ ir^-atmcni a:i \nd: \ :da.d based on ihc gcnol> pe of ii":e inJi\':dual [ex.. In J 
^;:noo. pv .->f [■]:; i:;oi\u:L.d oanon^d ;o dj:cn:i:::c ihc abidr. of ih. ;i:c:\ :oual lo r;^^po:id lo a 
" paricalai" ageiu. .) 

\'ct a:;othcr aspcc: of the :n\ent]on penatn> to moiuionng the mfiuenee of agenl^^ . 
drugs, compounds) on the expression or actiMiy of TSRX :n clinical trials 

These and other agents are described ni further detail m the foiio\vii:g sections. 

]r. An e\e:rpair\- metliod :or deieciing the pi-esence or absence of TSRX m a biological 

saniple nnoh es obiammg a biological sample :ron: a test subject and cor.tactmg iha bioiogica. 
sample v.atn a compound or an agem capable oi'ceiecting TSRA' protein or nucleic ac;d (o.^e.- 
n^RNA. genomic D\A) that encodes TSRX protein such that the presence of TSRX :s 
detectee m tlie biological samnle An agent tor delecting TSRX niRNA or genomic DNA :s a 

1 5 labeled nucleic acm pro'ne capable of h>'bnd:zii:g to TSRX niRNA or genomic DNA Tlic 
nucleic acid probe can be. for example, a tull-lengtn TSJ^ nucleic acid, such as the nucleic 
acid of SEQ ir> NO: 1 and 3. or a poriion ihereot'. such as an oligonucieonde of at leas: 15. 3*). 
5U. lOu. 25'.) or 5iJU nticleotides m length ar.d suiTicicnt :o specitlcalh- h\bridize under 
stringent cor.ditions to TSRX mRN.\ or genomic r>NA Other suitable probes lor use w. the 

3' du:gnost:c a^s.;>■^ of the in\ ention ar^- describee i:crcm. 

One aeeitt tor detectmg TSRX protem :s an antibody capable of binding to TSRX 
protcui. pr^'[orab:\ an an:;bod\- \v;:h a detectable lanel. Antibodies directed agamst ^ protein 

3r apnixuni^nj pn\ ^.^UL'gil^^u -amni^'::, 1..1 .0^ u'l ^n..-.:,*-'.:^^ .nathud.-. .<..•: a.-.. 1 i.l^^..- — 

nrotenn and thv like' In a gi\-en en;bodm:eni. an;ibod;c:> agams: the proteins, or oer:\'uti\ 
:b.iamcnt>. analoe- or n^nnologs thereof that eonlan: tre antigen bmdmg aomam. are xia/ci: 
rM.^rm.-^o,;_'g:can_, -.i^tr- e . L'mpvn.nd-. 
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ar .i[UiboJ\- car' Lic:li:.:t^ &c nun:'La;io;: o'.' W.-: naii;:.;: proie:n j:n;^cn :>on: cells anJ c^: 
rccombmantiv produced anugen expressed \n ho?i ccV.s. Moreover, such an antibod> c-;i be 
j>ed \L' c^ieel il.i anliL:en;c pro:e:i"s (e.Li., a celbdar :>5aie or c^ll >upeniatann :n orcer lo 
cN-..;ua'.e i::e abai:dai:^e and pa::ern l^:" expression of ::ie anueenic pro!e::i Antibodies dn-e^led 
aeams: tlve proie;n can be used diagnobucab) "o monitor proicm ^cvlIs ni ussue as pari oi a 
clirjcai ;es:iniZ oroeedure, e.g.. to. Tor example, determine ihe efiicacy of a gi\'cn ueaimei:! 
regimen. Dciecuon car. be facilitated by coupling [\.c.. physicalh' Imkmg) the antibody lo a 
detectable substance. Examples cf detectable substances include \ arious enzymes, prosthetic 
■jroi;ps. fluorescent materials, lummcsceni materia'.s. biolummescent materials, and radioacnve 
n:ater:als. bx;nnples of suitable enz>-me5 mciade horseradish peroxidase, alkaline 
phosphatase, -galactosidase. or acety lcholinesterase: examples of suitable prosineiic ^roun 
comp.exes include strepiaMdni "bioin: and a\ id:n biotm, cxaniples ol GUitatle :luoresce]r 
materials include umbelhferone. I'luorescem. fuorescem isothiocv anate. rhodamme. 
dichlorotriazinxiantme fLiorescem. dans\l chloride or ph\ coerythrm; an example o: a 
luminescent m.aterial includes lummol; examples of bioiummescent materials include 
luciferase. lucifenii, and aeuuorin. and exantples of suitable radioactiv e material include i. 
' I. -^S or 'H. 

Antibodies can. be poheclonal, or more preferably, monoclonal. An intact antibod}-, or 
a fragment thereof (t.,- . Fab or F(ab');) can be used. The lemi "labeled", with regard to the 
probe or antibod> , is mtended to encompass direct labeling of the probe or antibody by 
couphng (.'.lx, pn:esicall\ Imkmg} a detectable substance to the probe or antibody, as w ell as 
indirect labeling of the probe or antibodx' bv reacti\ ii\- with another reagent tnat is directi> 
iaoeled. Lixamples of indirect labeling include detection of a primarc antibodx' using a 
^.•aore^cJnth. -labeled sccondar.- .mf/nody and end-label m^: of a DNA probe v. itli bioim such 
uuil u :au be detecie.i v.iui :lu:;ucscentl\'^label- J s-rep:a\udin. The tenti "biological sample' 

Ils^ue^. cell- and Luids prc-^cni v.ithm ^ sumeci. That is. the detection method of the unennou 
can be used to detect TSRX mRN.-\. protein, or genomic DNA m a biological sample n: w7/v 
a^ well a^ v- ■■. Tor example, m u::" teciin.uue> lor ^rx^^.o^A of TSRX niRNA include 

^, u . ' . v n r: d ; .xui' u' . ::r-' iLcnnioue^ tVu' detection >M^TSRX 
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-cnoniic r'N\A iiKiude Southern h\bndi^:anonv, Kunhemiore, n: vivo techniques for de'.eciion 
oTTSRX proie.n ;:vU;dc introdi-ciiiL: intD a ^Lbiecl a labeled anti-TSRX anliDcd)-. For 
e\jmn:c. iIil- aiil;boLi\ eaii oe labeled wnh a radioactive marker wtiosc presence and locano:i a 
a su'^ieL-. cai: ne deiL-c'eil b> sMiidard imaLiinu !ec:u^ique>. 

l:i ei^ibocinienr, ihc b:ologicai 9a;iiple eon:ains pr.-'*e:n moleeu.cs ironi i:ie tesi 
subiec:. A!terna:i\ clv , biological sample can contain mK'l'sA molecules Ironi tb.e ics: 
sLibieci or ger.omic DN'A nioiccales from tb.e test subjec:. A preferred biologica: sample is a 
peripiicrai blcod leukucMe sample isolated b>' con\ entionai means from a subiect. 

In one enibocim-nl, tlie methods further in\oh c obtammg a control biological samiple 
from a control subiect. contacting the control sample with a compound or agcn: capable ol 
detectntg TSF-'X protein mRNA. or genomic DNA, such that the presence of TSRX protein. 
mRXA or genomic DNA is detected in the biological sample, and comparing the presence of 
TSRX pro:ein. mRNA or genomic DNA m the coi;trol sample with the presence of TSRX 
orotem. mRNA or genonnc DNA in the *es: san:plc 

1 S Th i ir vention al >o encompasses -;its for detecting the presence of TSRX m a biologica 

san-.ple. PXir example, the ki: can comprise: a labeled compound or agent capable of detecting 
TSRX proten, or mR^lA in a biological sam.ple: means for detemiimng the amount ol TSRX 
in tf.e ,^ample. and n:eans for comparing the amount of TSRX m the sample w ith a standarc. 
The coir.pound or agent can be packaged m a suitable cor.tamer. The kit can turther conrorise 

:o instructioits lor usmg 'he kit to detect TSRX protein or nucleic acid. 

The d agnostic methods descnbci herein can hirtheniiore be utilized to :denti:\ 
sub|cci> na\ mg or at rn-; of de^ eloping a dn-ea-e or d.soroer assoc latec wiir. aberrant : >R-\ 
,xni->o/:i or icti\ it;. I or example, th. a>s:i>.- Je>cnbed herein, such as the preceding 
:s uKicnosn. a5>a\s ur me :o11o-a mg u:.^a\:.. can ne t.tdized to ideiitif> a subiect having or at rnX 
of de\el:ipin. a di>ordei- associated \-.ith TSRX protem. nucleic acid expression or activit> 
Sucii cisv^rders include for example, cancer, rheumatoid arthritis and ocular neo\ asularisaiion 
.■\ltenia::\ eo,- the :^ro^;no>tic a^^a^^ cm h. utili/eo loentitv a subiect ha\inj at rl^k Un 
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sampic l^ obKui::ec from a ^uhiec: and TSRX proiem or r.ucjeic acid ic c-, niRNA. ger.oinie 
DNAi :s detected. 'x\^c:c:n ihc presence of TSRX protein or r.uileic acid is diagnostic icr a 
sancc: li.:\:r.^ or a: risk of de\ clopiiiii a disease or disorder associated wiir. abcrrani ISRX 
exore^sion or aetu'i:;. . A^ u^ed l;erein. a "test iainple" refers ;o a bioloeica^ sairpie ohtai::e.: 
f fron: a iUDiect of micres'. For CNample. a les: sample can be a biological fa:id u .i; . seram). 
ced sample, o: ussuc. 

Kunhen^iore. the prognostic assa}-s described herein can be used lo determine \\ nether 
a subiect can be administered an agent {e.^::.. an agonist, aiuaeonis:. peptidommiet^c. protein, 
peptide. niicle;e acid, small n:o!ecuie. or oiher drug candidate) to treat a disease or disoidcr 

l o aSboe:aicd abeiiani TSRX expression or acli\ U\ . For CAamplc. such, methods can be u-e 
10 deiermm.e \\f.etb.er a ^ub;ecl can be effecinei}- treated w ith an agent tor a disorder. Thu.-;. 
the m\-entior. prov ides ir.etnods for determnnng uherhcr a subject can be etTecii\ el> treated 
u:th an accent fcr a disorder associaiec v.itii aberrar.t TSR.X expression or acu\ ii> m ^^ inch a 
test sample is optamcd and TSRX proiem or nucleic acid is detected [e.g.. uiierem. die 

If presence of TSP.X protein or nucleic acid is diagnostic for a subject thai can be administered 
the agent to treat a disorder associated with aberrant TSRX expression or activit)-). 

The nrciiiods of the in\'ention can also be used lo detect genetic iesions in a TSRX 
gene, therebv drtemnnmg if a subiect \y\:h the lesioncd gene is at nsk lor a disorder 
charactcrn'ed b\ aoeirant cell proliieraiion and or diffcrcnliation In \-arious emnodmteni.-. tb, 
20 methods inclao. detecimg. m a sample of ceds from the subject, the presence or absence oi a 
genciic lesion characterized bv at least one of an aiieraiion attectmg the rntegnt) of a gene 
encodme a TSRX-proiem, or the misexpression of ilie TSR.X gene. For example, such g^neii 
lesion^ can nc ojiectcd b\ ascertaining the existence of at least ^ne of: (/) a deletion oi one or 
:nore :iiicieot:d:s from a TSRX gene: i ! an admlion of one i.-r :nore r.tj.d cot ides lo a 1 SK \ 
_--nc. i;.: I .-oi'^ .ntimon o:'-n.- :n--e lUA'c-'de- o' a TSRX i c:troit:o>..Mn.f 

;-ea:Tan gcni;.: it ''fa TnRX gene: i ^ ) .m ^nctat:.. i; ii: die .c\ l. o: .i me^^cr.gL;r RN.-\ ;; a:n - 
^ 1 SRX ceiie. i abeiTani modi tlcatioii of a 'ISRX gene, such as of the mcthxiation pattjrn ^ 
i!ie ^encntic IXf.A. ( \ ::\ tlie presence ot .i non-s\ ild-ivne splicing pattern ct a messenger f:N.\ 
iran^crtpi i>: a I SRX gene, m;;; , a r.on-v. :1J-1\ pe A\cl of a TSKX protein. < - ' adeitc f .-: .. 
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u^-d *o: Cjiecuii^ leMors i:; a TSR\ A prcicnvo ^loioj^cal -aiiipic is a peruvicr..: :i:uo.: 

:ian:p.c ^oii:a;n;[:L; nuc^Ja:^^: ccli^ n:a> i^c ii<cJ, includin-i, lor ^^xamplc. buccal I:ll:co^a; cchs 

Ir. cer:a:r. cm:xvJinieni>. selection tlic lc>:on c^ liio use of u probe primer in a 

polymerase cnain re;-ciion (PCR) i^t.-. L'.e.. ^" S Pateni Kos. 4.oS3.:95 aiiJ 4.6Se.20:K such 
as ane::or PCR or IvAl I: PCI'', or, a.:cn;ai:\ e;\e :i: a liuaiion cna::^ reacnon (LCR) (^^'l' t ;c . 
LanJeeran. ci c;/., .VJt/frc Z4i: lU"^- A)8o. and Nakazawa. t'l a!.. 1^)94. fror. A j;/. 

.-ic\/v/. -Vci ^A.:/ 91 : ?o(i-364 ). the lalter of v. Inch can be pamcLf.arl)" useful for de:ecune poml 
niutaiioiis n: me TSRX-eene \sec. A^ra\aya. a ni.. 1995. A'.ve/. Acais Rcy 23: (A5A>S2f. 'I his 
niethvHi ear irciude :be siens collecting a san:p!e of cdls irom a paiien:. isolamii: nuclei, 
acid l;,. eenomic. n:RNA o;" both) iVoni the eell^ of the sample, eontacimg :he nucleic acid 
sanip.e wi± one or more prui.ers thai specii"ic^li> inbridize ;o a TSRA gene under condnions 
such iha: h> bridizaiion and amplinea:ion of :h: TSRX eene cf present) occurs, and oetecune 
ihe presence or ab^eucL of an ampUtlcalion product, or detecting the size of tlie ampliiieation 
product and coniparuig the lengm to a control ..ample. It ;s anticipated that PCR and. or LCR 
mav be desirable to usl as a preliimnar) amphficalion step m coruurxtion with an\' of the 
techn.ques used for uetecime mutations described herem. 

Aiternati\e amplijlcat;on methods include: self stistamed seuuence replication uue 
(iuatcllu e; .h.. \^'>^'>'-J Pfw. \ r!. At..:!. Sc: LA^ S^: 1 S"-- 1 S'^S ). transcriptional ampli tleation 
?vstem 1500. Kwoh.. r.' .;/.. 19^9. /Vc:-. \::!!. AcuJ Sa. I SA So: : 1 "3- 1 ): Rephcase 
(:.oc .wizard,, er ] A.> /^od^t^V:.'?-;/:!^ o. lA^~i. oran> otiier nucleic acid tjnphf cation 
method. toho'Acd h\ the detection of tiie ampht'ied mo.ecu>s using tec]tnKpae^ vveli knovm to 
ti-iose of And iv. the art d'nese detection schemes are espeeiadx useful for the detection o:^ 
m.L Ic L .lao mole^ tdes if -uA, mo:cv:de^ .ne prLbcm \ err lo^v :u.nA^er>- 

hi a-; .merumv em;H d:!m-r.t. m.Z.nuvn ;n ; >R\ ^vue irom :;.::n|\^ ^cb eao h-. 
idcniir'cd b;. jiieration- ni restriction en/>rne cieavage paiterr.s. I'Or exannne. Miiup.e and 
control UNA .s isolated, ampjtieu iop:io::ali> ). digcraed \Mii: oi:e or ntore restrict; on 
eitdoi:iic:ea:.es, aikl nagment length >izes are determned by ge! elecirop:ioresi> ano compared 
I )::fe.-c:ice> m :r..zmci:; ieitgtzi >ije.« netw eeii >annne ami control ANA inuicates ntutaiiuu.- n. 
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5,4^^3,53' I car. be :o score ll^r the presence of specific mutations by dc\ elopir.eri: or lo-- 

of u ri;v^Z} ::ie cle.i\ .lee ^ite 

In oilie: cniboLiii-en:^. geneiic inuLdioni m TSRX can idcniillcJ b> ;i\ pri Ji/ini: 
sample and con:ro: naclcic acics. c DNA or RNA. u- nigii-densiiy arra> s con:amini; 
hwr.dreds or tnousarids of olii:onuclco::dcs probes Scl. t C'ronm. c: c;/.. 199o Hunuu] 
Miiiaiion :-:4-:55; Kozai. cV^;/.. 109(). A'..7 Med. 2: ^5.^-^59. For example, genelic 
muiauons m TSRX can be idcnuiied in rwo dinicns:onal a]Ta\ s containing light^gcneraied 
DNA Drobes as described m Cronin. ci ciL. sujv\t. Brieioc. a firs! hvbridizaiion array of prober 
can be used lo scan inroug!i long sireicbcs of DNA ni a sample and control to identiA' base 
chaniics be:\\een d:e ^cuuences b> making linear a:Ta\s of secuei^tial o\ erlapping probes 
Ihis step allov, s tiie ideniiikanon of pomi mutations I'm:, is folioNs cd b\ a second 
In '^-idn^ano]- ar/ax- thai allows t]:e cbaracierizaiion of specdic mutanons b> using smaller, 
specialized probe an a\ ^ complemen.iary to all \-ar:anis or mula::oi;s detcc:ed. Eacb. n:u:;;l:o;: 
an-a\- is composed of paralie! pro^e sets, oije complcn:en:ary to the \vi!d-:>pe uene and tlie 
otb.er complementai'>' to tbe mutant gene. 

In \ et another embodimen:. an\ of a variety of sequencing reactions kno\Mi m tlie ar: 
can be used to directh' sequence tbe TSRX gene and detect mutations b> comparing the 
sequence of me samnle TSRX with the corresponding vvdd-t>pe [control t sequence. Examples 
of ^equencmg reactmn; mcmde iliose based on techniques dev eloped b>- Maxim and Oilneri, 
19". fV._. .-Jw/.f be- f A-1 50o or Sanger, 1*'"^. Froc A':^:/. .Ic^ul. Sci i'SJ ^4: 

f-;t^f. :i :s also contemplated that an> o!'a \'anet\ of automated secucncing procedures can be 
uldized when pe:;ormmc the diagnostic assa\s i.^ot o.g Nae\e, t-i 1995. Bio:cciiiih;uc:^- 
b> 44:^ K mJudmz ^euuencmc n\' mass -pectrometr.' (::ce. c- PCT intcrnalional Publication 
N.-, Vf() ^'4 AX 1 1 ; : ( \ A-n.. lV .j.A ! '-.J'-''). .To C /:r-^'f;, :.-('-.■■../■': .A^^: 1 2 ~X (X ; an;:! (. n : 1 1 uu : / . 
/ A:-.. ;:. - A;,-,. ^ ^^ 14~X 

fblKT medio A lo: dete.tmg inmation. m the TSRX ^cne inAuoe med-ou> m v, mel; 
protection fivm clcav age agen:- i- used iv) detect nnsmateheo ba^es m RNA RNA or 
RNA DNA hete:-ouup;e\e^. A. o. o. ^ . Mvers. o; ^A, AAA. .S;.v/:c o Zy&, 12-2. \\\ gcneraf the 
vr. leenntjue Ar.tsrr.ateh eicj'cage' starts b\ nrvmjinc heterodupbexes o: lormeo r;. 
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ail a::c:i: iha: cleax v- >!:i^ic--s::andcd re^ams oMhe cupiex >uch as whicii e\:-: da.- 
na: ^par m:^I::a:chc^ ^a:v. acn ti:^' ao::iruI anJ sanure sirand; Fo:" instance. RMA DNA 
du::!",c'xtr< can be ircatjL) w RNas: and DNA DNA h> onds ::ea:cd wnh S ni.clcase lo 
cra'vmaucal!\ diijc-:^^: ihc nin^niaichwd :vL:;on>. I i other cnibodniu-nis. cither L\NA DNA or 
RNA DNA duplexes can be ireaied \\ :ib h\dro\> lammc or OimiiP.r. letroxide anc xiti; 
pipendme m order to digest ninmatched regions After digestion orAhe mismatched regior.s. 
the resuhmg niatenai is ihci: separated b>- sn^e on deitaiurmg poiyucr\ lannde eeLs to deterntmw' 
ine si\c of muiaiion. Stw o e Cotton, a j.'., 19SS. Pruc. A;;;/. Acud. Sa. i SA 4.'^9 a 
Salecba. o: \')'j2. Mcfhoris Fn:\}u-'A 21~: 28^>2<^5. In an embodiment, the ce^ntro! D^^A or 
PA.'.X ^ain be ..;be!ed for de'.ec!i<a:t 

In >nl! anoihe: entbodiment. the mismatch clca\ age reaction empioys on^ o\ ino:\ 
pn'teia.s dial [■eeogn:ze nnsmauaied base pairs in double-stranded DNA (SO called "DNA 
mismatch repai-" enzMnes- m ceiined s\'stems to: detecting and mapping point m.itauons m 
TSRX cDNAs obt.uned front samples of ceo-. For e.xampie. the nurAf eitzvine of if c ac: 
Llea\us A at G A rnismatclies and the [h>mioine DNA gAcos>lase trom HeLa ceils clea\ es 1 
at 'J T mismatches. .Ac, c.^^.. flsu, lI ui., 19^^4. Cj^\ inogcnc::iS 15: Ib5~-l062, According tu 
an exeinplar\ eirbadmieni, a probe ba-cd on a TSRX seqaence, l\.c., a w dd-type TSRX 
sequence, is h\-bru:tzed to a cDN A or other D^sA product from a test celhs). The duplex is 
treated witii a DNA mismatch repair enzyme, and the cleavage products, if an\. tan be 
delected irom elcctronnoresns protocols or tlte like. Sec. e. ^r, U.S. Patent No. 5.459aOe^h 

In Other enAodnn ems. alterations m Aeciropitorelie mobdit}- \v nl be tised to idennt}' 
mutations m TSPDv cenes. For examnie, smg'e strand contormation poN-mcrph;>m iSSCP^ 
nn \ be i;sed :o detect difterenees m clectroplioreiic mobil;t\ between inuianit and [>|x- 
mi.ie:. a.:d. .fo. . i a . CriU:. ^c . AN'A /^o . . S.:::. .i...af .A;, t A-i: S'o f""'^ f '■ti'^':n 

ram al a'xeo lo renaluru. Ine i--eoaaar;. ;tr,.c;are ^nKf j-s: randeo nt:cle:^- aaid> \an.:^ 
accord m it to seoi.ence. fie resulting a iteration m eieetrophoretic ntobiiit\- enab.es nie cietecnon 
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l::-. iLil^iJc; incljo.: uuh/c^s hc-'.erLxiuplcx :inal\>is :o ^epai\ile Jouble siraiiiJt^Li lictcroduplcx 

J^'al^^ on oasis o:Viianecs in e!cciropiiorei!C inobilir-. . Scr. e.g.. Kct^n, 
Tr n.:^ i.-ti:r! ~- ^. 

1:"; \ -^i anoih;.':" v'n:bt.>J::r.-c:n, ir.e mo'.cir.cn: oMnulan: vt wiki-ixpc^ Ira^niunls ni 
5 poi\ acrxijirndc s^cU. coinamiiiL: a ijracicir. of dcnaiuran: is ..ssa\'cn nsiiii: denatunna ai-aditri:! 
ge: clecirophoresis (DGGt I Scl . c.^:.. M>crs. o/a/.. ! :V.y/;^;v ? 1 3 ; 49r . When DGGF: :^ 
used as the i::einod oi' anahsis. DNA will bt modihed to insure thai it docs not coir.pleiel\' 
dejiaiurc. for example b\ addn:^a a GC clamp of approximaiely 4U bp of hii:h-n:ehing GC-rich 
D^sA b\' PCM. In a funlier embodiment, a :er.ipera:ure gradient is used in place of a 
1'.- denauirina gradieni to ider.lifv differences in the niobilit\ of control and sample DNA. .Vi\' 
c'.i,'., Rosenbanm and Reissner 198". Biopin:;. Choii. 2o5; 12"5?. 

E.xamnles of other lechjiiLjues for dcieelina point mmations u:clude. bui are not imiued 
to. scicel!\ e oiigonuc'.coiide liybridiz'.aiion, selectn e ampiificaiion. or selecti\ e primer 
e\ten^:o]^. For example, oiigonucleotidc prii^^iers m.a>- be prepared m which the hnov\n 
1 5 miitatioi: is phieed central!}- and then hvbridizcd to largei DNA under conditions iha: pennit 
h'v'-iridizaiion onl\' if a perfect maicii is found. Sec. eg . Saikn ei al.. 1 9S6. Xainrc 324: 163; 
Sa.ki. e": i;/ . 19&9. Proc. Ac.ui Sc; i'S.-l ^0: 633("' Such ahelc specii^c oh iionacleotides 

are hvbrid:/.cd to ?CR amphned target DN.A or a number of different mutations when the 
oii5onuc!eo:;des are atiach.ed ro il:e hxbndizmg nvemnrane and h\'bridi7cd wuh hibeled target 
DNA. 

.A!ien:a:;\ elw ahele specific amplincaiion technoiog;. that depends on se".ecii\e PGR 
ampliilca:ion m.a>' be used m conjunction witi: the instant nr. entioit. Ohgonucleotides used a- 
pri:n.-r> tor ^I'^ecii^c ampht^car oi: ma>' carT\ :he mm all on of mterc-t m tiie center o: :i^e 
nA. lacu.t: i;.o tnat aniphncation depend:, ^^n d:tferen:iai nxbnuu'aiiom >oo, l;,. (.j:bLV. o: . 
2^ W \-:,. : ■ . ■ Hi " ' ~. 2^3 ~-24-t> i a: . xtrcn-;;;^ 3 ■-tcrnnnii- i if cvu pru-iicr a he:.-. 

LUhior apnron: nue conuUlon^. mj:>maiv:n can v::^ : pL>.ymeiCL.>L c\ion:-:v'n ' ; ■ ; . 

Pros-lie:. 19^^N Tr-u-^ /;. 1 1 : 238 i. In addition u n^dy be de.-iraDie to miroduce a no\el 
rL\-^::ici:o:i sue m t;:e rL-cior of the matation to create cleaA^age-baseti Lieteclior,. Aol. L.e. 
(' lasoarmi. L .■ k^'G .'/".' c. l-.'.' /'^ -/v- 'v ^ ii .;ni;c;nated tluu m eertam em'^c^MUcnb 



DL'ric:: :n lic:: ai the 3'-:L'mi:n;-:> oMi^c 5' ^J^ucl:cc. "lakin^ i: pOi^ib!c lo cctc^l the pre^e::.e e 
„ ;:r.o'A n :ir.i:a::op. -pe:.::e <i:e :v. 'k-okm^ ibr ti:e presence or absence ol' amp! i notion 

] he :"iie:hoJs ue^e!":beLi :iere:r: :na;v be periornieLi. lor exanip.e. p}' ;Uii;zi;ie 
pi"e-;T.;ek.ie:e*.'. aia^e;;o>'.:i. eo;r.pn::::iL! a: iej>; one probe naeleie aCiU or anLboov' reaaerit 
deseribed l erein. w'rach. ma\ be cor.\ enient i\ useJ. c.;^.. in ci:n;cai settings lo Jiagno-e 
patients evhibiimL: sM^ipiorns or laniil) 'niStor\ of a disease or bir.ess :vao\\u\^2 a TSRX gene 

Ftrdiennore. an>' cell lypc or tissue, prefcrabh^ peripheral blood leukocytes, in \v hie:i 
TSRX l^ ':'p:c:>scd nrdy be utili/ec in tlie prognostic assays described herein. How ev er, any 
b]0;:ie:c:i; : an;ple eontauKne nueleateo eelis ina>- be used, including, lor exan^ple. bucca. 
nuicos.d cciU. 

Aeenis, or nioduiators liiat i:ave a stinialator\- or nihib:tor\ eTlee: on T SRX a.:.\ it> 
k'.-.. TSFJ^^ uene expression), as idennned by a screeiin;g assa)^ described nereni can be 
adI^nnl^:ered to indi\ iduals to ireai i propli\lactjca]i\ or iherapeuiicaU)' 1 disorders ic.g . . 
canc:er, rneumatoid arthritis and ocular neo\ asularisation. 1. :n conjunction wiih such 
treanneni the phanr.acouei ■omie s [i.e.. the slud>^ of the relauor.ship bciweei: ar; mdiMdu^]';- 
ucnoivne and ib.at u^uiMdual's response lo a foreign coPipound or druu) of ihe mdn icua! n:a> 
be considered. D:ficrei:ces :n ir.etabolism of tiicrapeuiics can lead to se\ ere toxicny or 
iherapetuiw lailure b\ abcrmg the relauoii betw een dose and blood conccntranon of :i:e 
oha;-nu:Coloeicalh act;v e drue. Thus, the phari^acogenonnes of the ind:\ idual penn::s the 
selecuon ."^f eftectn e ager.ts (u.yr, crugsi for proph>iact:c or t]:crapeut:c :rea:tnent::. tx^sed on . 
coiirMdera'ion of the n:d:\ :cua!'s uenoi> pe Sucli phamiacogenoinics cai; funher be used to 
vieiernnuL ..nnr-anruite Uv,^>.;je> .uil! tnerapeati^ reeuuLns. .Accv'ruine:.'. . ineacn\u;^ o: TS:\.\ 

trealnienl ef d:e n:div luual 

blau-nuLC^.-'eennnne^ de.h:. wuh clnncalh/ ^i^nirlcan: bereditar\' \ananons m the 
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-ill": j:c:r.]ak\l uener.c condu:on? iransiniticJ as a smijlc Tac:or aUenng the w a\- druL:^ a.i on 

;iie boJ\ (a!ier"cJ crw-d acuoii) or gcncix condi::ons ii"a::s!iii:ied as siii^iie laciors ahenna i::^ 
\\ ihc boki'. aots 0:1 Ji\.l:s (aiierca dri.c niC'iaboi:s:r: ). These pnannacoaeneLic condmor.^ a.-;: 
oca;::" ritiie;' .i^ uirc Licic^;s or no!;- :i:oi'pi]:>:K^ ror a;- .anp.e, aU.oo^C'(i-p:iospha:o 
..ieii\aroao:iasa iGoPDi d=:fioienc> :s ^-onirr.oi: ::iheri:eJ en7\ riopal!i\ :ii w hicl: ll:a r.]:i\:\ 
ahniaa; oofaphcalioi: :s ]icmo]\s:s anc: :!:aesi:on o:~o vkiant drua^ (ant!-niakiria:5. 
iL.lrbnamidcs, analgesics. n::rofurans ) and consumption ot^fa\'a beans. 

As an likistrain e embodiment, the acti\'ii\ of drug metabolizing enz>'me5 is a major 
deienranaril of bo:ii tr.e mtensil}' and duration of drag action. The disco\'ei'> of genetic 
pol\ :iroipi-:sn::s of di'ug nictanohzir;g eriz>-mes u-.^.. .^.'-acci\ .trairsierase 2 {NAT 2) ar.d 
cvtuclironie enz\*mes C^T2Do and CA'P2C1^M ha^ pro\ idcd an explanation as 10 vriiy 
^on:e patients do not obtain tl^e expected drug efiecis or shovr exaggerated drug respon^^e ano 
:>erious lOMCiiv after taking tr.e standard and safe aos^ of a drug. These polvi:io]p]i:srn> are 
expressed m l^^o phenotypes m t:tc population, tiie exiensn e metabolizer (EM ) and poor 
metabolizer (PM ). Tne prev alence of PM is different among different populations. For 
example, the gene codmg tor C^T2D6 is highly polymorphic and several mutations ha\e beer, 
identified m PM. nnich all lead 10 the absence of functional C\T^2D(.\ Poo: metabolizers of 
CVP2D6 and C^'P2iri9 quite irequentb,- experience exaggerated drug response and side 
effects vrher. tb.e'r recence standard dose.<. If a meiaboliie u> the active ihcrapeunc moiei\ , P.M 
sho^v no therapciiiic respor.se. as demonstrated tor liic analgesic effect of codeine mediaiec o> 
Its CAT^2D'o-:or-nec i:ictabohte n:oi-phine. At the other extreme are the so called ulira-rapiu 
metabolizers !u:i do not respond to standard coses. P.e;enil\o the molecular basis of 
ultra-rapid meianolisni :tas been ideimi'icd to be due lu CAT2D(i gene amplit'ication. 

Tni.:-. .:.:v. 0 f T>R\ prolan, . c\p:e^^\vl of i niudeic a^ud. or niauz;-, r 
L'.cU.n: ...d 1 SR\ g. nc;. ;:: .ui ;ndi \ .d..,:. .:a; , i^e ueleinuneu l" inei eiy. >eR. 1 jopi .yv ..u, 

piiarniacogenetic stucies cm be usee to app!> gcnot\ ping of polymorphic alleles encoum^ 
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ircaiiiiLi a SLibiect with a TSRX modulaior. such as a modulator ideniificd by one of the 

exemnlan screcr.inu aiba\< described ]:erc:n 

MoiiKonr.i: the mnueiice of agents {c g.. druus. compounds) on the expression or 
acti\ :r> of TSRX (c\e.. the abihtv to modulate aberrant cell proliferation t can be applied not 
onlv m basic drivd screenmy, but also m clinical trials. For example, the eiTect]\ eness of an. 
ai^ent determined by a screening assa\ as described lierem to increase TSRX gene expression. 
nro:e:r. le\ c!s. or upre^idate TSFA* act]\ i[>. can be monitored m chmcal trails C)f sub'ccts 
exhibiting decreased TSMX ^leri; expression, protein levels, or dou nregulalcd TSRX acti\ u> 

1 i> Aliernatn cl\ . the eflecti\-eness c-f an agent deteniiined by a screening assa> to decrease TSRX 
'aene expression. t:irotein le\ els. or do\\ areguiate i SRX a^ii\"u> . can be mc-mtoreJ in chmcal 
trail- of subiects exhibiting increased TSRX gene expression, proiem levels, or upregulated 
TSP.X acti\']t\. In such cluneal Tiais. tlie expression or activii\' of TSRX and. nreierabiy. 
other genes that have been implicated m, tor example, a cellular proHferation or immune 

1 5 discrder car. be used as a 'read out" or markers of ihe mimunc responsi\eness of a particular 
cell 

By \\ a\- of example, and not of limitation, genes, including TSRX. that are modulated 
m cells b\' treatment w itii an agent [e.g.. compound, drug or small molecule) that modulates 
TSRX actn it)' ic ^ . identiiled ir. a screening assay as descrmed herem) car. be iaeniirled. 

2'"! Thas. to stud\' the effect of agen's on celltdar proliferation disorders, for example, m a chnical 
trial, cells ca;i be isolated and RN'A prepared and anal\ ^cd tor the iex'els o: expression ol 
TSFA anc other genes imphcated m the disorder The le\'els of gene expression a gene 
cxprc->:o:i p.itienii can be quant. tieJ b\ Northern blot anaK'si:;. or RT-i^CR. as described 
Iveieni. o: aiternativ ci\ bv ir.ea.-^i: rmg the umoiini of protein pn^iaced. b\ one ot ine :r.el[i.^a< a 

gv Jocri'^cd herem. i-r h\- measurmg the levels cT activuy oi'TSPX or otiier gene^. In Vm> 
manner, tiie .lene expression pattern can ser\ e a^ a niarKc:. indicati\-e of the ph\'s:oiog:ca! 
response of the cells :o ti:e .;gent, Accordmgh.. fnis re^pon^e state ma>' be deterntn:ed bctn: -. 
,ird .it \ aruM.- romtr d..ri:;e. treatment of the in.hvidinii with the agent. 
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^crecnnK assa\ s described hcrcii; i con:pr:Sing ;hc siep- of ( ; i obtaining a pre-admin:s'r.it:oi: 
saniple a iubie^' prior to .;on::n:s:ra::o:: ot ine ace:ii: detecnn^ :::e !e^e> ui c:^]^:"e^^:'J:. 
-i"a TSRX proiein. n:KNA. o: L:enon::c DNA m preadnimiiiraiion sample; lijn obiamni- 
C'l^e o: iiiore po^rl-adnini.s!: alion samples from the ^ubjec:: \ :v) detectiiiii tlic \c\c\ o: 
5 expression or acli\ ::>" o: liie TSRX proiei:i. mRN'A, o: ^er.oniic DNA m tbie 

PO^'.-adniin:s;raiion saiiiples; (\ ) compaririL^ d:e le\'el of expression or aciiviiy of the TSRX 
protein, :nRNA. or eenonuc DNA in the prc-adniinistration sample \\i\h the TSRX proiem. 
niRN'A. or genomic DNA in the post admimstratioi: sample or samples; and (m) altering tiie 
administration of the agent to the subjcci accorcmgly. For example, increased adnimistraiion 
: J ijf the aL:e:n i::a\- be de-irabic to iiicrease the expression, or acti\-itv of TSRX to b.igher ie\■e!^ 
:han detected. :.o.. to n".:rease ine effcctn ei'iess of the agent. Alten]ati\ eiy. decreased 
adminisiration or th.e a'..;enl n"ia\" ;.i>e desirable to decrease exf.n es:>iuij ui actOvTrc ot TbR.X to 
'o'A er le\-e]s than detecied, t . to decrease the eftec'ix eness of tlie agen^. 

Methods of Treatment 

15 Tiie nn'entior. provides for both prophx'lactic and therapeittic methods of treatmg a 

siibiect at tisa of (or susceptible lo) a disorder or having a disorder associated \\ itli aberrant 
TSRA expression or ac'.i\ U\ . Disorders associated with aberrant TSRX expression of acti\ :t;c 
mchade for example, cancer. rheun:a:oid arthritis ar.d ocular ncowasularisation. These mciliods 
of treatn:ent be discussed more below 

2o Dirci!sc and [ji''orderi 

Diseases and disorders that are characterized hy increased (relative to a subject not 
sufferii;*:! :rom th.e di.se.L>e or Li:_-.orderi le\ els V'X biological acti\uty n'.a>' be treated w ith; 
Tiierai-^e.iv c> fiat .ml uii .mo .-'e i: ^ . reOi.ce cr mni:\:) ucti'cip.. T ;le:apeLltl^^ tluit aiita^uiiizc 
Ai\:\ \'.\ mav .lummo.lvred m ihcr.ipculic or proiriyhivitic manner. Therapeuiic^ :hai m.:;. 
2:^ l^e utilizcu mcltide. but arc no* limited to: [i ] an aforementioned peplide. or analogs. 

der]va:i\ es. iragnienti c^r homoioys thereof. (// } antibodies to an aforementioned peptide. ' ir. ' 
nucleic acics encoumc an arorcmeniioncd peptide; cvi jdnnmstraiion of antisensc nucleic acm 
,inJ ruicle:: acmN th.a: are 'Vho-fui-ctionar' i : i due to j heterv^logou> insertion v. nmn :h. 
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rccorr.binaiior. {s^c. l\< , Capecciii. IMS'V ^'c .\7:. v 2-^4 ;2SS-1292k or w i modulaiors i i l .. 

i:i:i:n::oi"i. aaoni^i- ar.d an:^Loiiib'>, uicludiiiL: .^dditioiul peptide mmiitic of the ]n\ c:\'Ac:: o 

.ipirciy^nta i::cd pvp::a^ aiAl n:;K:]:i^ paniiei'. 

Di^w'a-es and disorders dia: arc cr.arac:cri/cd b>' decreased (relat:\'e :li a subje:: no; 
sulVenne :Vo;ri die disease or disorder) jc\ c.s or biological acn\ :t\- nia\- be :rea1ed \M*"n 
TherapeLiiiLS ihai increase (..cv, are agonists lo) actn'iT\. Therapeuiics that ii}n-egula:e aciiMi 
nun' be administered m a t!ierapeu::c or propbAiaetic manner. Therapeutics tha: nia) be 
L.:;l:z.-d in^nucie. ba: are nc>: ;inn:ed lo. an. a: jrc:nenlioned peptide, or ana!og;. dern at:\ es. 
r'"aenicnis or nornoloe^ ihereot', an aeLmist tha; ii^crease^ bioa\'ailab:]]t\". 

Increased oi' dei;"e:K[\1 itn i-ls can i^e readily delected hv auantil\nii; peptide ano or 
R^, A. by ob:aiinne a :)a::enl lissne sample (t. . irom b:ops> tissue) and assa\ ina n \ .o/v : 
R'-^A or pepiide je\ eb>. s;rucuire and or acin-n\ of t:ie expressed peptides (or niRNAs oi\in 
afc renien:ic-ned peiMide). Methods :hai aie u eT.-hno'An \\ nb.in the art mciude. but arc noi 
bniiicd :o, minianoassav s {v.-^ . b> W'esien: bio: anah ^is. inniiLinoprcc;pULi;ion fodov, cd by 
sadnin - dccccy 1 salta;c ( SDS i poA acrv lannde ^el eleciropiioresis. iininunocytochen:;str\ . ci 
ani.: or b\ br;d:zatiLH: assay s lo de:cci expression of mRNAs (e.g.. Northern a.-says. dot bic'ls. 
v.7.7 hybrid- 'aiion. and the hike). 

hi one a.spect, fne iiueniion pros iJes a nie:iiod for pre\'ennnc;. in a subieci. a cisease 
candmon a;50c;ated vcoii an aberrain rSH2x expression or acnvniy, b>' adniinistenne lo :he 
sub-ee: an aaeiu dial rnodalaies TSRX expression or at least one TSRX acti\- ly. Siin-ccis a: 
o>r.. ic;- .1 01 mat canned .a c:cn;ribuled n\ ancrran' TSRX expre->:cn: or a.;'\ ::\ ca* 

■X' Men*: Oca , no" e\.ao;oe. .an^ cornin lanii -n L:;aanu-;ic or p; o^n'.rOic 
no ci in.d ileum Aomin noun am < n\: nr^-pln, lc::in- acLn; cm occur prior na the man: ;c>;a:n"-: 
of ;\ mp;om^ cimractcrnnic ol" die I SRA anerr.:nc\ . -uch :na: a disease or di^ arder is prc\ cm 
or. aheniair. eh . dela\ed m i:s oroeressiom Depcncme upon the type o:~7SRX .ibemancy. n. 
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A'Aolr.cr asneci of±c iin eniior. pcnaiiis :o meihoJs of modulaim^ TSR_\ c\prL\>sion 
ac:i\'U\ lor :he:apcu:!C piiroj^c-. The n^oJiiKao:) irciiiod of llu nn cnlioii :n\ oh C:^ coi^K.c'iia 
a cell a:: j-jcnl u:a\ n^oJiJaios one or i:ioi^ ot\':\: acti\ it:c^ of I SKA protein acin ir. 
associaiec w-th i:ie ce::. An a^ent :ha: modi:la:c? TSRX proic:n acin'iu cdn an aLicnl a^ 
described herein, sueh as a nucleic acid or a protein, a naturalh -occurnne cognate hgand ol a 
TSRA proicnn a peptide, a TSRX pcptidomin:etic. or other small molecuie. In ore 
eniboumient. tne agent stiniulates one or more TSRX protein act]\'it\: Examples of such 
stmuiiatorN agents include acii\'e TSRX protein and a nucleic acid molecule cncodn^g I SRX 
lha: has been :n:rodi;ceu :nio the cell, in another en^bodinient. the aceni miimus one or more 
TSFlX proiem acti\'it\' ExamjV.es of sucl: inhibitoA ^gcn:3 in.chiJe anf.sense TSFdX r;ac.e:c 
acid molecules and anti-TSRX antibodies These modulaton' methods can be perfon-:icd u: 
viiro ( t\e.. b;c cukunng the ceil \Mth the agent! or. ahemativeh: lu vivo {e.g., b\- admnnstenng 
tne aizent to a subject i. -\s such, the in\-ention pro\-iae5 methods of treating an mdiMdual 
aftlicted with a disease or disorder characterized by aberrant expression or act!\-it\' of a TSRX 
orotcm or nucieic acid n:olecu]e. In one embociment. the method m\-o!\ cs adnmnstcnng an 
a^^ent ic o,. an agent identitled b\ a screening assa\- described heremL or combination o: 
agents that nmdulates le g'.. U]vregulates or doun-regulates i TSRX expression or aci:\at> . hi 
another enioodmient, th: method in\ o]\-es admirastcrir.g a TSRX protein or nucleic acid 
m.olecuie as therapy to compensate ib: reauced or abeiTant TSRX expression or aciivit\-. 

Stimulation of TSRX aciocity is desirable m suuations m \\ hich TSRX is abnormal!} 
do\\'nrei:ula:ed and or :n wlrxh :ncre.:seu TSRX ac;iM:> is Imeh- to iia\-e a benenciai efteci. 
One example of such a situation is \v iicre a sabicct has a disorder characterized b\- aoerrant ceh 

-jv.tmpie cdAu::; a s:iuat :on :s v.itere tr.e sifnc^i has a g.^iationa! disea.-e o.g . precia::i]x-:a • 

Antibodies oi the ir\eniion, mcladmg poi>C;jn.d. nioiioclon^i. nuinaiu/cu .uiu iw.o. 
uunian antmooio. ma> used as, ttierapeutic agents. Such accnts whl gener^lh. be empio>LO le 
trea: ui ivv-.ci:: u:sease or natra:u0J> m a subiect An an:ibod\- orepaT-anon. oremra'v;/ oiu- 
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r.ioiccuie .ir.J tiiL" tar^e: Lir.tigor. in qucsnon. h\ the instance, aJnnnibtraiian of the 
.!ii:;hc^i\ anrOi:a:v or :n;::h:i \l\c ::::-dini: oUhe :arget w::h an encogcnous l:^anJ lo\^hic:i 
:: r.atura^h/ pinJf.. In ja^e. th-j anuboJ} bmds lo li;c :ari:ei and masks a binJing sue o: tnc 
!:a:a]"jiK Oucurnno isLanJ. ui'iercm lo:;' n^ano 5?:"\c^ as ai] cflcctor n:oloLidc Tnas iho 
5 receptor nlealale^ a ^iL^nai transouclio:: pa:;vAa\ lor v\!i:c!i liiiand is responsible. 

Alieniatn ebv . tne clTeo; ma\ be one m u nich the aniiboc\' elicits a pb.\ sio!oi:ica'. resu.i 
b\ v intiC of Dindiiig 10 an elYector binding sue on the target molecule. In this case the target- a 
receptor ha\"ing an endoL^cnous iiganc u hich ma\' be absent or detcctu e m the disease or 
patho]og\. binds the antioodv' as a surrogate eftector ligand. initiating a receptor-based signa; 
]M transdiicnon c\ent b\' die receptor. 

A :heraneuiicad\ e:Tecti\ c amount of an antibodx' of the in\-ention relates general!} to 
tne amount needed to achie\e a therapeaiic ob;ccti\e. As noted above, this may be a binding 
interaction between the antibod\ and its target antigen that, m cenani case;, interferes wiVA the 
functioning of the target, and m otlier cases, promotes a ph> siological response, The amount 

:5 required to be administered will tlirtliennore depend on the binding afnnitN' of the antibodv tor 
lis specinc aiuigcn. and w]]] also depend on the rate at which an administered antibod> is 
depleted trom the free \ oiume other subject to w hic]: it is administered. Common ranges tor 
therapeuticali N etf eci;\ e dosmg of an ant;bod\ or antibod\ fragment ot tbe ir.\"ention ma>'be. 
b\- v.'av of nonlimitmg example. tVon: about n.] nig 'kg body weight to about ?U mg kg bod> 

2U v. eiiiht Coir.mon dosms frequencies ir.a\- range, for example, from twice daiK' to once a 
v.eek. 

Dctcrminaiion of the Bioloi^ical Effect ofihe Therapeutic 

in \ ario..> enir^'dimeii;> : to-. i:o ^nlioii. ^miaide vi;y- > ^ r i^i '-'r, . ^ ^ 

ncrnn-meo r ■ ueierintn.^ inc -:Ijc\ > u -i^^.nin I n jmo.'Uiic >um neinei- ii> .i^niiii.;;inniuii . ■ 
indic^ueo lor tie.nniem . t'tno i^;d u^^i..- 

In \ anous specitlc entbodimenls. :)i \ iH'^: a?sa\ s ma\ l^e perlonned wnh repre-entati\ . 
celi> of tne tvpcisf mwrnceu in tiie patient's disorder, lo detenmne if a give.-'. Therapeutic exer^ 
:f.L' .le>n c J . ti.ct LiOL'n tne cek t\ poi - / L ompoiinds :or u^e m tnerap>- ma>' be t^stou m 
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;c^l:]■la. j::v o\ iIvj niL-d^i ^>^:c::: kno'.sn ii: ihc an ir:i>- he used prior :o adniiniiiralioi: 

10 liuiiij]! sii'nicci>. 

rhe in\cirion wiW hi: lurthcr ^c^cn? :d in ihc ibllo^MnLi examples, wiiicii do r.c-i anii: 
laj sco-ae of ihc in\ciUioii described m it:e j'amii. 

EXAMPLES 

Example 1 : MuLtC L laR C lomsg ok \ Fkacmfm ok 1 7897469.0.7 

In ih:s example, cloning is described for a fragmeni cf the 1^89^-69.0. ~ clor.e. 
C>'at;nLiLleot:de pnnicrs \\'e:e dcsianed to PCR amplify the sccLience corresponding to ammo 
acids ] 3-33S of clone 1 "S*:>"4t>9.0.7 (SEQ ID N0:2). The lorA ard primers include an m-irame 
Bglll restriction sr.e: UOA 1 L C TlX\aT.a.a.aTG(]AGCTTATTGGGAG. iSlEQ ID N'O:!.^ ' 
Tne rexer^e pl-:u:er^ ^^as GIG GAG GTT GAG GGG GAA GTG AGT GAG. iSHQ ID NO.:^) 

PCK reactions \.ere perrbrmed usnie a :otai of 5na of a tmxture coniamma equal 
amounts of cDNA dcrix ed from human fetal bram. human testis, human m.amman' and human 
skeletal m.;scle tissues.! mM of each oi the fon\ arc and re\-er5e pnm.ers. 5 niM of dNTP 
(Giontech Laboratories. Palo Alio GAi and 1 mL of 50\Ad\ antaae-HF 2 polymerase 
(Glontech Laboratories Palo Aho GA) m 50 nncroiiter \ oam:e Tlie following reaction 
cor.ditions were used: 

cO 9b' C 3 nmrates 

hi 9d G :a.' seconds denaturation 

c) "O'G 3' I seconds, primer aiiiieahng. This temperature was gradualA' decreased 

by : (A>c!e 

J 1 "ft '. :n.:i -it^- e\'- 

ei VC' I' 3' I ^^c'^.luaG oenaiu:at:on 
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] ■: M :in'^lc> final cxiciision 



— ^ 



PGR iM'OCucts h.;\';ne .in apriroximate size of 1 kbp vere isojd:ed trom agarose c^:! a;:^ 
hi:aicd lo pCRZ.: v -cior (^nviirogcn. Carlsbad, CA) The cloned inscns w ere sequenced, 
iisme \ ecto:- specine. Fon\ ardt -4f.o and Ml? Reverse primer- well as the gene speeiii: 
pr;:T!L'r^ Tiies pr;r;ier> iTv'iide- 

r- r4tAi SI: AGC GAG GTG TGG TGT CTG (SHQ :D N0:15) 
ryr469S:: GAG ACA CCA GAG CTC GCT (SEQIDN0:16) 
l-^: r4o9 TC^ AGC CGT CAC TGC GAG (SHQ ID N():P} 
r:: r-09 S4: GTG GCA GTCi AGC} GC^T AGA (SEQ 10 aO:18) 
r-)-,/Su TGG GGT CGA GAG AGG GTG (ShQ ID NG:10) and 
i^r>~409 So: GAG GGT GTG TGG AGG GCA tSEQ ID Nt3:20i 

Th- c:oiicd insert; v\ere secuenceii and verified a.-, an open reading frame coding tor 
the predicted annno acid sequence. The cloned sequence w as deiernv:ned to be lOO'-'o identica. 
lo the predicted sequence 

EwMPLL 2: .MoLt;< L I AK Cloning oi- a Fragment of 17S97469.0.7 

In U IS example, cloning is described tor a fragment of lite PS9'^469 0," clone. 
Ol-iConucGs^Liue primei's '^ere designed lo PGR amiM:t\ a DNA tragntent coding tor residue? 
13-034 of Cione PSs'"4dG0 The fonvard primer mcludes ai: m irame BamHI restriction 
site and th: re\ erse prniier cc^itam:. an m fran^e Xhol reslricnon sue. Die sequences o: the 
PGRprinier^ are tne lollo.ving, io:-^\ ard: GG ATCC TGG ATAAATGiG AGCTTATTGGG AG 
(SFQ ID so :: I and reve"?e:CTCG AGCAGGGGGTGCGTGGACTGGTGCGACGG (SEQ 

If) \G).2: 1 

PGI' le,:^::.'::- ci-.- ['erii ^:"m:ju u-mg i/ia; u: a ;viix'.u:"e cv^ntainmg l^..i-.:. 

amounts ot'eDNA der:\ e.i irom niun.u. t'^tal ruam. :i.una;i testis, nunum mammap. an : !v..n-.a: 
skeletal muscle tis5ue>, and 1 niM of each of the lorAard and re^ erse prmier.-, 5 mM o: dNTf 
iGiontccn Laboraiories. Palo Alto GAl and 1 ml of 5<.ixAd\'aniage-RF : poix inerase 
■ Gi..u:i-.;i f .fx^rat^u-:.;.. Pa.>.' AltO' GA ; m nn.ivf itar uh;mv. "1 he i-caci^.ui couditu.-n:- 
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PC']-' pi\>i.ijcts hj\;p,i: a "-i/e oi\ippro\ir:iaiei\ ' khp were isolated ironi j^iaro^e ^cl 

and liLiaU'u '.o pC R2.: \ -:c!or i l:i\"iiroi:cn. Carlioad. CAi Tlie cloned insens 'Aere seqaenced. 
u-ii:^ \ eci'.T ipcL'ille. Ml : hon', aroi --U) and M 1 ? Re\'cr3e pnincrs as well as the L:ene specif 
primer^ Tl.c^e pml:ar^ jhcIjcc: 

-S')^40''S:: AGCGAGCTGTGGTGTCTG (SHO in ^;0::3 I 

1 ~S')~^0'J S2: CAG AC A CCA CAG CTC GCT ( SEQ ID NO;24 * 

n,S'''4(V» S?: TCT AGC CGT CAC TGC GAC (SEQ ID NO:25i 

:-;.-)-4(y) S4: GTC GCA GTG ACG GC F AGA (SEQ ID NX):26) 

: ";:i""4(jw S5: TGC CG I" CCA GAC ACG GTG {SE(J ID NCi:2^) 

i-s>i-46u sh: CAT^ C<:^T GTC TGG ACG GCA (SECd ID NC':28) 

1 S^: CIC AG r CAC TTG GCi: CTG (SEC» ID Nl,';29) 

1"^:^C4^:'^' S:>: C IT C Ad (jC^: CAA GTG ACT (SEQ ID :>0:3ui 

r!:'G4r)W S9: ATC GC<: CG-T GAC T(^G CTG (SEQ ID K0:}\ ) 

I"^VC4oP SlU: <:aG C':iA GTC ACG GGC gat (SEQ in» N0:32) 

I ~5:'C4o^- SI 1 : C^ G GAC GAC AGC (3CA TGC (SEQ ID NO;33 ) and 

l"b^G4ry'S12: (3CATC;C GCT GTC GTC CAG { SEQ ID NO:34 ). 

The cloned mseris were sequenced and s erified as an open reading :ran:e codnii: lor 
the predicTcd ammo acid seqaerce The cloned sequence was detcmiined to be 100" (, identica 
to the predicted sequence 

Fx \Mi'i i: 3: Pkkp \R \T!(in or Tin inm c 7 rn i fxpri ssion \ FnoR pMfi \ 5His 

An ;\nre :S:i;a X L-ct.-r, n.an.d nMeA'^!i;> \v-s ccn^lracied lor exanmnna I'r.j 
c\presSio-i < *"InR\ nucleic .-c;d ^eai-cncc 

To coi:s!:a]cl p\!crl\'5 M:l. :;ie oMg'onLclcoiide primer-, ine!::t]n Eow^ird 
5"GATCTCtCACC ATGAAATTCTTAOriX0\A':(ITT(AT\T ITjTTTTTAdT;Gd"C(j I A'FAC- 
ATT !"(.■ 1" r.-\CATCTA"A"lC(U i,\TC("-AT("a A'aO ATCC(T\GC SEQ ID NO'. ; „r.d inc:i:i: 
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A.\,\CAAGGGCAACGTTCjACTAAGrV,ArTTCA'rGGTGGA- .ViSHQ JD NO: ?(m wer;; 

Hied. These oli^cnueleoiice nnir.ers encoce a melittin seereiion signal p^'pude and conur.n the 
AT(: ;r.ila:io:i jodo]"i T!ic oliLionuc'colide.- nnmer? v.\rre ar.r.taied u ::h pBiueBac4,5 
; in\:irogei:. C^rls':}jc. LA) i!:a: iiac oeen vvc\-:ous]y diyes:ed v,!;;i Bamlll and Xhol lo 
5 piC'dLkc nR;LieBav4.5\k'l A XhoAPnic! :ragi;ieiu coniainiiij \'5 and oxHis la^- \s ereiso]-:e.i 
:ro;:i peONA3, j A; i In\ n:-oaen, Garl^bad. GA) j;:d iiaalcd into pBlL.cBac4.5Me:. The 
resulting vccior \^■a5 named pMel\'5His. and is usefu] for expression of heicroic^gous proteins 

LX AMPLF 4: KXPRL-SSION OF 17897469 IN INSECI CKLLS 

A Ba:nHI-Xho[ fragn^en* containing 1 ^8^r4o').ii." sequence was isoUited and 
iunc.oncd ;n*o irro Ram HI and Xhol treated pMel\'5H]S to generate expression \ ecior 
pMcAAHi--". ^S9~-69. The pMel\'5His- 1 "8^^409 \ ecior was eo-transiecied wnh h]iear:zed 
bacuknirus ON A {Bac-\-B!ue» into Sl^) insect cells usmg liposome-mediaied transfer as 
described by ihe manufacturer (]n\ iirogen). Brief.y. iraiisfection mixtures containing 4 ug of 

]? pMe;\'5H]s-l "S9~469, 0.5 ug of Bac-N-Blue-'' and hTSCctmPius^''' liposomes were added to 
6("i i:ini culture dishes seeded vv:tli 2 x lO Sl^^ cells, and mcubaicd witli rocking at 2'' C for 4 
hours, hresh culture medium w u^ .;dded and cuUures were further incubated for 4 da^■:^. The 
etdture medium w as tiiei: har\ esied and recombinant v iruses w ere isolated using standard 
plaque purii'^caiion procedures. Reconibman: \ iruses expressing t3-galactosidasc as a n-ar'rter 

2o were readih. d:st:namshed fron^. non-recombinant v iruses by \ :suad;c mspecim.g agarose 
o\'erhi\"i for blue uiaques, \Tral stocks \\ ere generated b\ propagation on Sr'^^ceils and 
screened tor expression; ol' 1 "Sv"4ow protcit: b> SDS-P.-XGH and A\ esten; blot aI:al^■se^ 
(reducing conditions. antiA':^ antihod\ | See FIG 1. 

Kx \Mn_i: 5: C iirumo^umm. l.oc \i i/ \ i ion ok I SP2 

kaJutioi: ;nbr:d manning u-mg human chromo^on":e markers 'Aa- peit.'rnt^u m cc::r.. 
hie chromosomal location of TSP2 m.cleic acids of the u:\ en;mn Maiipmg was pcrlormec 
eeneraih.- as described m Sieen. RG et al (A High-Dersi:>' Integrated Genetic linkage ano 
Radiatto:: Hvbr;d Mao lohi^c La-^cr^torv Rat. Ger.un.c Researcn RiOo i Published Online o:\ 
' ! )••••;,',• \o- \ ; '}-'h; ; A nanel eel; clones cotitainir.g randoit^i/ed 
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nrinic:^ dcbi£:K-d designed lo ^pecif.cai:> Kl'jniii\ TSP2 nudeic ac:ds of tne iir« er.iioii, TSP2 

w as >hov,'n \o localize lo chro::io?o:nc 1^' 



K\AMP1 F. 6: TI^^L L EM'KL^SION ANAL\s1S OF J SRX NF( FFK AC lDs 

:^ J'r.rj ^: uaii::ta::\'c cxprcssicn of \a:-;oas c!oncr was assessed m approximate];.- dx 

nonr.a! ar.d 54 tumor sarnp;L\- b v real :urr^ uuani!tan\ e \K R. iTAQMAN" ) perfonr.ad on a 
JVrkm-Elmc: Bio;> sienis ABl PRISM A' Sequence Deteciion System. 

96 RNA samples wore noniiaiizcd to p-aciin and GAPDM. RNA total or - 1 

nol\ A-i was con\ enou to cD^dA usiJii; the d\-\CdMAN' Rc\ erse Transcription FLaagents K:i 

lij ( Pr Bios\ ste:ns. f'ostcr . C.\: cat - ^sS(>&-(i234 ) and rajiaoni iicxamcrs accordiitg to th.c 
nianufactniei "s protocol. F.eac'n>n> were perlonn.ed m 21' id and incubai;rd lor 30 ram a: 
4S C. cE)NA all was tnen tran.,fc:Ted to a separate plate for ilic TAQM/\Ni= rcaciion i.^nm 
3 actm and CiAPDH TAQ\tA"^A Assa\ Reagents (PE Bio.ystcms: ca: " 5 4310$^ IE and 
43:0SS4E. respec;i\elyi and FAC^MAN uni\ crsa! PCR Master Mix (PE Bios>stems: cat ^ 

] ^ 430444^^1 according lo il.e manidacturer's protocol. Reactions were performed ni 25 ul using 
the toliowmg parameter;: 2 mnn at 50 C, 10 min. at 95 C: 15 sec. at 95 C 1 mm. at 60 C (4o 
ex'clesj. Results w ere recorded as C I" \'a;ucs (c\cle at winch a gn en sample crosses a 
threshold le\ el of lluorcscence) using a log scale, w ith tl:e difference m RXA concentration 
betw ecn a gn en san:ple and the sample w ith the low est CT \ alue being represented as 2 lo the 

2'J newer of de4a CT. The percent !-elati\ e expression is then c-biamed by taking die reciproca. ^ : 
this R\.A dilYerence and multip'nong b\ ;00. The a\-erage CT \ alucs obtained for j3-actm and 
GAPDH were usCii to normanze RNA samples. The RNA sample L^eneratmg the hieaest (/T 
N alue reqane.i r.o ilirther oduting. w hile .dl otlicr samples w ere diluted rekitn, e to lln^ sampC 
.:Le., :a.r.c ;iie:r o-.:Cl:i GAP:":»1I a^er.:Ja C'l ^ .ih..^. 

2: N.rmali/cd RN.-^ ' ' uA w j> c-xv-crtco .ANA ana a:ia::./a.i \ ai TAQMAN : .,:-n.,, 

<■ M:c Stan RTT'CR Master Mix Reagcns i PE Bi..'?\ Mem-; cat. 43'.>«')fA> i and genL-snecilN 
prmiers according to tite mana CcturcrN msiraelion:;. Pr(_>bes and prinier> wcw ne>igneo 
each .;ssa'. accord: ijg lo i^erkm L Inter Bii\s>'stemN j'rnn^r £".\;?/-lv> Sortware package i\ ersn.T. 
; iN'- ,\njdc Cc.mivjtcrN MacintM>h Power PCN i-cng he nuc'eic ac:a seuuen^'es o: tne 
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r.iiii:e ■ rb^'-t'-U'' C\ primer opuni^! Tni - ^y*" C. maxiniani pniricr cilTerer.ce 2" C. prooe aoe.- 

no: na^ e G. probe T .. nius: ^e 1 ' C i:rea:er liun pri:ner T.. . ainpheon size "5 bp lo I'y.' np. 
The pr-:"^be^ an J ]?rny:er> se^eeied ( >ee be low > \\ ere r.;.Tnhesieed b>- S;^ nthei^en ( Hoas:r!n. T'X, 
L'sA •. Probes \*. ere cuub'.v' puribrJ by }■{ PL :o remo\ e -arcouplcJ dye and cva!La:ed h> 
ma-s s.iee[robeop\ to \ cr,:\ coapLiiii ofreponer an,a Ljucnclier c\es lo ihe and 3" end^ o' itx- 
probe. respcc:i\ cie. I nen- fmjl conceryj'aiioiis were, forward ana rcNCri^c prmiers. ')K>i' iiM 
each, and probe, 2()0nM. 

PCR was performed js follow s, normalized RNA iron: each tissue and each cell line 
wa^ ^*ooUcd :n eacii well of a 9o w e"] PCR plate i Perkm Elmer Biosystems ). PCR cockiails 
ir,cIa:lKU- iwo probes ( TSRX-specific ar.J another L:ene-spec:tlc probe multiplexed w :ih ;he 
TSRX probe! were set up usme LX TacMan'"-' PCR Master Mix for the P£ Bios\s:en:s '"O'C 
with r niM MeC]2. cN'l Ps (cA- 0. C . I" at :1 :i;a ratios t. e" nii Aiii^.tliTaq Gold''' -.Vh 
Biosvs'.enii). and '11.4 I' 1 R2N"asc mhibito: , and 0.25 I." 1 re\-erse transcriptase. Re\ erse 
iranser ption was perfiM-med at 4S'' C tor e*.i mmates ibllowed b\ amplification PCR c>eles j= 
fcillow-,: 95' C lu mm. :hen 4o cx cies of95'' C i"or 15 seconds. 60'^ C tor 1 mmute. 

A sumnKo.-v olbl:e expression results ni cell lines is sliow n Tables 0 and ~. Expresion 
ir ine indicted eel hne for t;ie e!\ en TSR-X secuerice is presentee as a percentage of 
expresMon relai:\e to the reference transcnpt. Table 6 show s data usmg probe set AG6". 
wiiereas Table " shows data usma probe set .AG S bX High expression is tound n: adipose 
tissue, adrenal gland, letal brain. norn:al brain cclis. Xinph node, fetal kidnew fetal li\ er. 
irar.nn.;i-\ i:land. placenta, and testis. Expression weak n: most tun:or cell lines excep; non- 
small cell lung cancer. 

Tables S ai:d -1' summarized the expression results m a surgical tissue sample panel 
set. b ..pressior. ir. the m dieted ti>sue s air pie for :ne ur/cn TSRX sequence is presented a 
peieenta^e of expressicm reb:ti\ e : ' the reteren.e transcript. 'I able S si^ow ^ data usin.g prone 
set .AGO'", w iv^-re.:S Table s data usm.g prvbe ;.et AC: ^17. 1 iie indicjted ir. 1 ar!e .> an. : 

^' r:.^Llts m^iic: expresMOi: is :oand m noma! adjacent tis-ue as compared :o tne acia.ent 
'ain..n (.hie ^\een:;on .s 'nej-: cancer inen^stase-, m which a Ingher le\el expre-sion n 
oh.e"'-ed compared :c tne primary breast ^ance: 
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<LG II ' 



w'v-. \- \\\-^ -G-\(G (.)GA(A7'TC";"GTi}AAGTGG IGGGAG'-TAMRA 4] 



:v-\crbC .-■-•"'I AAGAi^ t U iATuAG IG I G 



Table 6 



lincoihch:;; cell; (nvate.:; 



?anc:e::i;: ..i (" APaN 2 



Rehlti^ L' 
Lxprt'ssioii. 



lissue 



Penal cj A49^ 



Kej;G AGH\ 



i-A]:J cj. gug: 



Relative 
Expression. 



fG : 



w o 01 23561 



PCT/IS0U;2643: 



Ho- 



Bra::! . .-.:b.>i;i:il)a r..^:^' 



SH?-- 



B:a::i i ;;iaianni> i 



C'Ni " (neuro; me; i SK-N- 
A:- 



Lj:;e :a ;!a:^c^ j-iltNe l- 
H4CVJ 



i.. jnc -a ( iioii i >.'jij ' 



Lur.u ca u'on-i.d.i NCI- 
H522 



I ur.i: ca i ^quair. i S'vV 



Lunt: ^a (squan^ ) XL I- 
H596 



MCF-~ 



Bieaii ca.^ (p:.efi MOA^ 

M3-:' 1 



4 : ■ 



21 ^'.^ 



10. 1 



0.0 



41 : 



i 4 
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'.1 v't_ Ai\ - 



Aon ca. bW-Jfeu 



Prosiate 



!ci: .:a. HC"I -1 : 



. i: :a. L^i. 



Coki: :a. liCT-: :^ 



. ^a»'-n 



•jastn: ca " ilu er mc:'' NCI- 



B ladder 



ProiUic V a.* 1 bor.e 



■14 risoS^iBi.'! 



\k;aro:::a l"A(/L'-0^ 



0 ''i Me!anon:ia \! 1 - 



1-i ^ Mc:anoniJ LOX lM\d 



Mc:ar.orra" i m;:t i SK ■ 



, : 2 \Ic;ai:o:na bR-MEL-:.> 



21.: 



29.5 



0 S 
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Table 











Rt-iatiM- 






K\pi L'ssiun. 




LxpiLSsion. 


Tissut- 










hn,:Li::icii^l vC'i^ 'J.li 


Renaica A4y;. 


Endothcja] :eils MieateJ; 






KenaU-3. ro;? 1 ir'* 








F er.ai .-a ACHN 




I\ir.:iea:K CAP-W 2 






f.^::a: ca LC'-: i 


(J , 1 ! 






i ' 1 


I-_L'na: ja 1 K - M 


j ;! _ 


; Aai -nj.'. L;'.a[..: i n-^'A , 




i ? 


L:\c: 








u.: 


[.;\ e: (ie:a] ; 




Saia-*a:";. eland 




IS 


L:\(rr ca i hcpaU)bia:ii ; HcpC.jI 




PirLinai"} i:iar:d 




9 C 


Lun^ 


- 


Brain i !>tal.i 




lOOJj 


Lun^ ( fcial 1 


9 9 


Biaiij 1 iK'lf ; 




15.2 


Lun.: ca. : -nui cell 1 LX- 1 




Brain i - nr. j Ja!a i 




: ; 4 


Lu:i^4 ca. i>n:al celli Nd-Ho-J 




Hrair. [ jei cbeliar.i 






Lun^ ca. i s..t;l \ a;-. i Sii?-"^ 




Brain { n]p:xea:r.pu> i 






I i:rij ca. i i^rij- jXC!-: 14(>< ■ 


M ! 


■ Brain ( iliaiair.U-- : 






l.iin;^ ca. inon-:.ir: Cell / A>-1'.J 




-pi:-l 






I a;i, c^. i:x.:i-...rr];i NC:-K: ' 








1 1 1 


: :j:ic ..i I n.i:-.-; cc'i i t^ 'I'-t;: 








lit 







c"N> :a " 1 : :i:j: : >n.*\- 
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^k^.c^jl Mi.;:ic inru lor, 0 " Ovarv 



"b"or.^ ir.^now C r Ovarian ca 0\'CM\-} 0,0 

"H-ivn^^^^ ~ t ^ t;\ar;ar. ca. l)\ v\AK-; 0.'! 

"^fT7^n ' ' f: {j\2r,an (">\"'f AK - ' 0 _ 

'T^KOitcta. ' ^ ^j"' " i )-.ar;an :a. KjH.UV 1 O'u 

:>i,nia'A: ! (;-.-ar ati ca. ' : a>^;i^ . i SK-0\'-> 00 

^n:ai) Li::ci:in.- " - l"Ica.^ S : 

L'C'loii ca SA'4vi. (.1 u I Piaceira 5 

(A'li.);: v-a " ■ SV',*-S J riici i 

S\V!;JO , 0.(' ■ ProsiMe 0 : 

(A^T ja. HCT-1 :o ^ K7~~^T77nr~ ^ 

(."cA.n ca CAt,A-2 ('a^ i Mc.a-cn^a H^OSN' A ). i :.A^ 



S?: ■'^ AC" V/eii :o Mod D.fi 

.A[M.)>>(r; '..1 NA^a-on^a" ^i-;-.^lt HsOSA r3) r 



:i:-t I SKA^;r ! ■ " 



wo 01/2356] 



PCT,IS00;2643: 



Table 8 



TiSSLlf 



?3:W CC \\c:i TO Moc Din 
iODO;S06,t 



^: 220 CC NA I (OIjCi3Soo ' 



R(.'bti\L' 



22 ! CC vj: 1 iec;^-:^n-uKi 

f~:2:2 CC NAT :Onr)->!;x ■ 



Tissue 



S^47_- KiJne\ NAT iODli4622- 



S -4 



492 Ci\ jr\- Cancer :C)DU4"6S- 



o.u 



"493 ( ivarv NA'I" iCJD04"(>S- 



Biaddc:- Cancor [X\-ITROGh;N 
30 > A302i ~: 



Bladder Cancer Research 
CjenciK:: KNA 1023 



3'J Breast C anrc: Cloi^ecn QHV)2oe» 

' BTJ^ii: I an~^'' N \ d 1 VC KA "n " 



(OnC>302: 



4 ^> Rrca^: C an.c; Rl;s <0-n. :i:24 



■v'23S CC \.\] iC'lJt »3 



Brca^: "^"A 3 O loniL-.-h ^J! i.:02o3 

"B7ea.: v\: 1N3 ] :k^^^;T':- 
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0( 



!>32:5 ()cu;:i: McS Me: :o L.i\-; 



4 S uastric Canct: GHNPAK Dtwoij? 



^ ■2:(; Lr.e:":v-v n<IOn4.^1vn 4:A Kidney C incer Cloniech S 12*JoO . 1^0 



■ .NAT i (A ^yiA}};-" 



K.^::ic - '-.AT CIa4_v- 



1 (TD()4;4i"i . 



Kicne;. 'TAT iOD'j434f') 



■♦.2"'v2 Kicnc- (A. Nu.T^ra:" ■cn.c^ ? 

:(JL)0434^. 



Kkii:-.*- ''"A"! :02)':--:^4> 



iTtlT 312(M 

" 4:3" LLn^^~cT)L.^i. 3 12': 1 



4^ (. }:i.1n-"NAT Cloi :e^h :A2j'j:- 



A:jnc - NAT Cloi.iech ^)O]032] 



l.:vei '3an:c: G3^NPAK i364i3(:'3 W 



'3an^tr Resoarch GeneiiL ^ 
I^TTA .02: 



PNA C2s 



2 J. 2 



^ AT Moiiia.:: Cionuch ^ntr,iAft; r,.: 



>-;4" P[-.---v Ta:::t: 
OTXA^I'. I 



4'T3 



Ar.;:i;al -iua^: 'ji.NPAK O'.l'A' 

. ^~^TT. TTi" ni'-'g: ' "A - >■ ■ 
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Lu:;.- '.'aru'cr .Ul.>"-5o: - Nor::ijl L:\c: <.;tM\'vK i.'t):0('-> 

/l : u.O ' ?-*'onr.al Ovarv Rc,i. Cicri. 



N'ormal Prostate Clontech A* 



(.A ij I- 1-0 1 01" 



S:'^'.r4 K.:d:~c ,- NA J i UDij4-l.:i i- A"o:nial Tn>TOKl C I'H.i.Cvb. A- 



Br^as: C^rL-r i 0I)( *45^J'j- 
(-], 4 3 Normal Uicnii GE>':i'AK MMlOlS 11;.) 



'o9"h Brcusi TA-ccr Nkt^ t )\ a:ia:: Cancer GHNi^AK 

iO[)04^9'J-;a.' 16.t^ ( 640nN 20 



\'''rO Brca>i 0 an^-cr M JIa^•a::l^ f a::cd Li\-e: La::c:: ]i:,uc 

iODC4b5:^-0: ; 61 ^ P rsearch GerltfUJ^ A 60()4-';" 6d.'' 



S^'G: Bladder Cdn:^:i lODsM") Paired Li\er Canj-^: 1 ]^;,L;e 

()! I 0 (J Research Geneiics }G.A OG:':- 1" 12 ^' 



:^ U 2 Bladder N orma' Ac a^e;:: Paiicd Tiisi:- /scar.:!-: 

iGD04'' I S-iG / 1" Genetics Fl^sA bOO-'. . 



"3 G.;;:.-: i< 'G :-^"2! - Pai:ed I r. e: ■r:v.>i.e P 

■(4:G 



2 :r.To:d C aiijer 1'^ '. '2 P''JOjPN 
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Table 9 



>. J19 CC V. ell :o Moc Dn: 
:(;)D0386t>i 



Rclaiive 
Lxprtision. 



Relative 

Lxprcsiicin, 



1 issiKj 



I \~4-: K:dne; \A": 
: tO[)046::-0^; 



4.> 



yA^2 0\^:\' i.\i:icer 
[OD04"r:iS-ir I 



O.Li 



S"493 0\z:\ NA'I (OD04"6S- 



4 2 



Bbddsr Cancer IWITROGKN 
A}02-r2 

"Bladder '^iTc: Rcicii:]; 
Gcne:i:> RXA ]023 



S^2 CC M.^c D;:l 



iUL)'..>C.C: 4: vas' V an.::; . ^ k:: rC4 i- 

^."23 ^ CC ? A'l vi)0?^^2 ) • 3.o F^i^asi NAT C c^n:c.h : ' ^i-Cti^ >.l 

^.^"^'T "]^7^^;.^ Nh:~Ce NA I A 1 fR^K. il- N ' * 

tj[)i"i42^f' , ; A2 I'' "■";4 i ^ :■ 
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iC)!. )'".)-:?< IV i 




. .iiK-: ^2:.J!il^k2. 






A'l f)64(XA 


a]ice: GLNPAK 


12.2 




:^ " \::u60" 


:An:e:- (Monrcch 


!i , 


^3~^^ ■;a2 




_Ap,. c: L iLtrv.^cii 




""S S i: :.::u'_^ > 'a \ i\: .0:^1 
w^Jc : : (t)i'.^42/v, 


Kidnr;. ' 


■ai::e:- Llcr.:c.n 


4 '■ ' 


1 a:)i:4: 


2: : A 2i.:a^i:- 


^AT C:o:i:<::r. 


6 2 


i> p-: 1 OD0-^_'^4' ■■ 


2 3 * | ^ :20b: 4 


..\ V (Aoirecn 


4 'J 




i: ^9 1 K:dnc;. A'Al" 
l'jr)u4.-4") 


22 A ^^'1022: 


:aT Cloir.czh 


1 1 


i-aJc ? iOD"4 4^^ 




K-JT ALNPAK 'IfwLH. 2 


: " 


Kmh^;. : A I 

i :;):)i:4:.4>) 








2' 1 - irc'r.e:iL 


RNA 102- 




. .■:!( [■ A' 








S-A.:- 1 N.-, I c/D' A A- 








1 ^ i ai:i__ A_ A 


' ^ 2. 1 
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•■om:al Kld::e^ GHNPAK 
S-^i": L :in^ \ -\T ';(:)Di.M4H4 1 0 (i ■ OIOOS !(■. 



•^-r."" j:v..i v.nc.-i ^ r-ul GhNPAK 



'0O:.4:3"-0] v) : omul 0%arv R-i (jcn. 1^.2 



Lu::^ NAT i(JL)'j-2^ - ' • onn:;! Frcsu'c C.finlecli A- 



(0L>,)-4:i AM I '.^ ■ I^IOP 



1 OL)i.)45v( .ill GiJl ^ 



r ::i L ;\ { aiiw-i I :>-u;.' 
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^"^"2 Co'.on ::ieis lu iuni.' Tr>To:.^l Ca-icer IN\TT R()(.;tN ' 

,O304451-(j] : ]^ ; A30215: 2.- 

>"-4"}"Llii:j NaT - ODi-AA: 1 - " ' Th.ic.d NAT IWTl ROGEN 

t: - 113 A3o:i53 : A 

U04UI1 : 

■ N.-\T ' :n^.ca:c^ ^„r^^lCill> orr.iir.cJ r.urn^..;. _.:i_.-jni [;;suc ;ron", a rji'iur; ;irin:e^;a;L'.\ ^J,j>:e;i: ;t"ie ;ut:ic: 

OTHER EMBODIMENTS 

While the in\enlior. has been descn^eJ m conjunction \\ :ih ine detailed cicscnpuon 
tinereof. the toictioing deseripuor. i:> intended :o iliusiraie and no: limit the scope of the 
in\ ention. \\ h:ch is denned by the scope of the appendec chinns. Otiier aspects. ad\ a:;taee 
and nioditlcatioiis are withan the scope of the tohov. n^e claims. 



oiA(i4"A;i-(A ■ 

> "''f^^Try^T^jyTvTi 
■Liij;A":.t-i': ■ 



v' Riai-.e;. Aar:^a*i 

A)[):.ae2:A:i > 
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W hat is claimed is: 

1 . A:i isoljicxi po>. pen::uc compnsir.L; an amino acKl seqiieixe scicclcJ :roir. --^ov.p 
cor.si>::i;i! ol. 

a} a mature lorni ofihe amii^o acid sequence en en b\ SEQ ID NO: 2 and 4- 

b> a \ ar]ant of a mature t"omi of the ammo acid sequence gi\ en by SEQ ID NO: 2 
and 4. \\ hcrem an_\' ammo acid m tlic mature t^orm is changed ro a ditTerent amino acid 
pro\ ided tliat no more :han 15''' u of the ammo acid residues in the sequence of ihc 
inaiUic loiTA are so ch.ar.eec: 

cj ir.L- amino acid -cqacn^c h\ SrAJ ID N*3. 2 and 4, 

d) a \-ariani o:'i;ic ammo acid sequence e \-eii by SEQ ID NO: 2 and 4 wherem an 
ammo acid specified m liie cliosen sequence is ciianeed to a different ammo acid, 
prov ided tb.ai r.o more tl:an 15'*o of the ammo acid residues m the sequence are sa 
changed; and 

e) a frat;ment of an\ of a) through d). 

2. The polN peptidc of claim 1 fna: is a naturafn occurring allehc variant of the sequence 
given b\ SEQ ID NO: 2 ai:d 4, 

Tne ]uf\'nentide of chi:m 2, 'Aiicrem li^c \'ar:anl is th: translatior: of a single nucleo'id. 
pol>'mc'rp"r,:^n: 

4, The pol\'peo:ide o\W::\n: : til at ;s a \-aria:it pol> pert.de cescnbcd there::-.. 'AT.o:-eir. :a:;. 
ammo acid spec;f cd m tne cho:>en sequciice i> ci:a:igcd to pro\2de a corisepcain"e su!^-h:ul:o:: 
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a maUK-v :orm oiihc ammo acid seoiicncc g:ven SCO ID ^sO: 2 ana 

b) ;i wiriani oi\i :::au;:"c lori]-; of the ammo acid sci)Lor;ce gn cn SEQ ID NO' 2 aiio 
uhc:c:n an\' ammo acki m liie mauirc form of t'nc chosen seciieiice is chiangcd :o a 
ditYercni ammo acid, proviaed :ha: no m^oro than 15".. of liic ammo acid rcsidaes m in 
scoacnce of the i^iafarc fonn are so changed: 

c) ihc ammo acid sequence gn'cn b>- SEQ ID NO: 2 and 4: 

d) a \ ariant of the ammo acid sequence gn en b}' SEQ ID NC>: 2 and 4, m v.hicn an>- 
a:r.mo ac:^ specified m liie chosen sequence is clumgec to a dinereni am:no acio. 
ivo\!tiL-'d that no more t;ian of the amuno acid rc;5idues m the sequence arc so 
eiianged: 

ei a nucleic ac:d fragment encoding ai icasl a portion of a polypeptide comprising liie 
an:mo acid sequence gi\ en by SEQ ID NO: Z and 4 or any variam of said poh peptide 
wlierem an\' ammo acid of llx' chosen sequence is changed to a different an;ino acid, 
prov ided that no n:ore than lO" -, of the ammo acid residues m :he sequence are so 
changed; and 

'n ih.e com'olen:ent of anN' o:^said nucleic acid moiccules. 

0. The nucleic ac:d n-oleeuie of cia:n-: 5. v nerein the nucleic acid molecule comnri>cs ;h 
nucleouce scouence of a naiurallv occuirmg alieiic nucleie acid variant. 

T;;e nuc;e:c ac:0 i::Nccuie of eiaim 5 thai encocc> a varum: po]\-pepl:de. v- r.cre.:. :::e 

-. .:!-:. p<f-,pcpiio. 'hc r^Myr-:':^\:^- s-ouen.e of r'amrah;/ oceurrmo iv;^:\ peoudc \ .:rm.!r 

S I he nucleic acui m-leculc of chum ^. vdierem the nucie:c acid molccuie crmp-:--< a 

>:n^ie u.icieouo;. oof^-niorTiii sm eneOvimg -aui .u-iam p^d>pep:]de. 
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A) [:ic iiucicoiidc sequence L::\eii h\ ShQ ID NO 1 and 3; 

h} ^ nucleoiiae iQcucncc ^^ herein one o: more nucieoTidc< m the n.-cleoude sequence 
gi\cn by SEQ ID NO: 1 and 3is changed from ihal iiiven by :he J:oscn sequence lo a 
differen: nucleoiide proN ided thai no more ihati 15% of ihe nucleo::dcs are so c:jai:ucd: 

CI a nLicleiL acid iVaLinicnt uffne sequence gi\cn b> SLQ ID NO: 1 ai:d 3; and 

d) a naJeic acid Ira^iiiie]); \\iie:xnr. one or more nucleotides n: the nucleotide scouencc 
en b\" SrO ID Nd)- i .md 3 is einm^ed ironi Iriai ci v en l?;- I;.!-- -iiu^cji bco a^nc: :o :i 
d::Yere:"H r:uc!eo::ac pro\'ided ihat no nioi-c dnan l:''uofd]e nucleotides are so e:;anced. 

10. Tlie nucleic acid molecule oi^ciaii^i 5, \\herein said naek:c ac:d i'.:ci:ccu,e br:o:.^e^ 
ander sirmcent conditions lo die nucleoiide sequence i;i\-en b\' SEQ ID N'O: 1 and c. or a 
complemen*. of said nucleotide sequence. 

1 1 . The nucleic acid molecule of claim 3. wherem :he nucleic acid molecule comprises a 
nucleotide sequence m which, any nucleotide specified m d:e coding sequence of t;ie cf.osen 
:u;cieo:ide scqaence is cnan^ed from dia: cn en b>- d:e cho^en srqueiice lo a dilicren: 
nucieotide provided iha: i^o more than 13'\: of die nuclcoiides m the cnosen codma -ccaencc 
.auinccu, a:i ::-.da:.u >^-.-ai:a pvl> nu^' leo'. Me liiui i> a conip.cmcm u:c li:-; 

i Z A ector co:unn>ina the na.;leii.' acid moleeuie (jf claim 1 1 . 
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A ccK coniprisjnL: ihe \-e.':or of 12 

; 5. An aimbodx' that binds immuiiospecil'icaily to the pohpepiice of claim . 

[L\ Tne antft^od\' of clann 15. u herein said antfDod>- is a moaoclo::ai ant:bod\\ 

1 The an:ibod>' of eiaini 15. wiiereii; the ani:bod\ :^ a hvi:^ian:zed antibod> 

IS. A metb.od for deicmiinmg the presence or amount of the pohpeptide of c!a:!r. 1 m 
sample, the method comprisn:L2: 

(ai prov'idmg said sample; 

(b) iniroducmg said sample to an ant:bod\- that binds ii^mrji^ospecificallx- to iHl 
pohpeptide; and 

(c I detemiining the presence or amount of antibod\' bound to said pohpeptide. 
thereb>' dctcmiining the presence or amoi;nt of pohpeptide m said sample. 

; A "K'lhud 'A;- deiernnnm^ the presence or an^oun; of the iiucieic a^.d ;n.'hc.d- v- ! l 

:^ a >..:nvi'v. :.]:: nied;oj conii^i-ni^ 

(h) ;n.!rodueme .-a:d sample to a probe ib.a: binds to said rnacleic acio. nAi.cc;de. 
deteiTinnmc ;:ie nreicn^-e or anioLiil o:Aa:d probe iHnind to ^a:.: nacic;c .:cil 
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21. A nic:hoJ of icenlin :ni: an .ueni liiai binds to poA-j^epiicc ol' claim i. ihc niciiiod 
cornn;-) ving: 

la) iir.roducmL: sa:c pol> peptide to said agen:: and 

(b) deiemiining whether said agent bmds lo said polypeptide. 

: 1 . A mc:hod rbr ident:l\ in^ a poteruial therapei:':c agent lor usj m ireainicni ol a 
paihoioax. w hcrem the painoloe>- is related lo aberrant expression or aberrant pin siologica! 
in:eraei:ons olAhc pohpcpi:dc of clann A the method comprising: 

(a} pro\-idmg a cell expressing the polypepiide of^ claim 1 and ha\-ing a propert> 

or function ascnbable lo the pohpcptide; 

lb) contacting the cell with a composition comprising a candidate subs:ance; 

and 

1 c ) deternnnmg v. hethe: tlie substance alters the propcny or function ascnbable 

to the poh-peptide: 

whereb\\ if an alteration obsen ed in d;e presence of the substance is not obsen ed w hen the 
ceil :b contacted w iti: a composiiion de\-o:d of ihe substance, the substance is identihed as a 
potential tf.erapeuiic agent 

22. A niethi'd tor mcduiating the acti\ it\- of the poApepttue of claim 1 , tne nxtuoc 
con-in;-^;n^ ;ntrod.:CUig a .A! >a;i:p:^ .■\p:c>5ing the pol>pept:de of ^aid .hmn w:th a 
^ouvj^.KW.^ tiiai birsas to said po;\p^p:ide in an amount sufticient to modulate the act:\ir. oi in 
ooi^ nentide. 
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w Inch -Licri ircdiri:cr.i o: jirc\ cniioPi :5 desired :n an amour.i suiTicieni lo ircai or prc\ ei:! ^au 
pat!io]o^>- 111 said subieci. 

2-. TI:e i^iethod ot claim 23, \s herein sa:d subject is a human. 

25. A meiliod of ireaimg or pre\ enting a paihoiogy associated with the polvpcpiide ot 
ciain, 1. said nieihcni comprising administering to a suhjeci m which such treatment or 
pre\ e::::on ;s desired a TSRX nucleic acid m an amount sulTicient lo treat or pre\ en: said 
padKiAigN HI saju iLiDj e^ L. 

20. The metlioc ofclain: 25, -a herein said subject is a human. 

2". A n-ietliod ol~ treating or pre\enting a paiiioiog\' associated with the polypeptide ot 
claim 1. said method comprising adm.inisicrmg to a subject m which such Treatment or 
pre\ entioi: is desired a TSPIX antibody m an amount sulTicicnt to treat or pre\-er:t said 
pa:ho!og>' in said subject. 

2S. The method ofclann ! 5, \sherem the subject is a human. 

i! .-iv-npi:! ;;-:,ri C'.u::}r"!-:ng :he p..\vp.'p:;dc ot\-hiiiii 1 and a 
.u^e ^arn.: 

A pharm.:ceutical composition comprsing the nucleic acid n:olecii]e o: claim ^ and 



■\ nn.;:-i:i.:c. 



lari: u.^ 
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3 ! . A pl^^rniaccwtica: composit'.oi^. conipri?:r.i! the amiLxid}' of clam: 1 5 aiid a 
phanr.^iJc^Litica J\- aLcepUin];^ carrier. 

32 A ki: cor-prising ir. oPiC or more containers, the pharmaceutical campos:t:on ordami 
29. 

A kr. conipnsinij iii one or more containers, tlie pl:annaccutical coniposiUor. oi clanr. 



3-4. A kit compnsmg m one or more contamers. the piiarmaccutical composiiion ofchim: 
31. 

35. The use of a therapeuiic :n the manufacture of a medicament tor trcatmg a s> ndrome 
a.ssoc;ated w ith a human disease, the disease selected fron: a palholog>' associated whh the 
polypeptide of claim 1, wherein said therapeutic is the poi\peptide of claim 1. 

36. The Lise of a tiierapeui:c m the iTianufaclure of a n:iedicamenl tor ireatmg a s> nJronie 
associatec w ith a human disease, the disease selected from a pathology associated with the 
no;\ peptide of claim 1. wherein said therapeutic is a TSR2\ nucleic acid. 

3~ "I he .!^c L'f a thcraneiiiic in the n:anuiac:i:re of ;i medicament tor treutmc a >;,'ndromc 
a^^ocK:tL\i V. ith ii numan di^eu^e. the dlsea^e seiected from a pathologx' associates with tne 
nof. nentide of claim 1. wiicrem said therat:ea:ic is a TSRX antiboJ\. 
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i .;^.:[n:;ii>:crinL: a i-jsi compound lo a lest animal di increased nsk ic: a panKdoj-/ 
associated v. jin podapeplide of claim !, \\i:ere:n ^a:d lesi annual rcct,indnnanll;v 
e\p:c>;.e:^ lile pvd\"pepi:de ofciami 1 . 

bj measuring: the acli\ii\' of said polypeptide m said test ariinial alter 
adntmistering the compound of step u), and 

c I comparing the aciivit)- of said protein m said lest animal u ith the acti\ it\- of 
said pnjypeptide m, a control arama; not administered said polypeptide, wherein a 
ciiange m the actiMt> ol'said pol\ peptide m said test annr.al re',ni:\e to said control 
anmn;. mdicaics the test compoimd is a miOdu!ator of latenc>- oi^. or predisposnior. to. a 
pathof")Li\ associated with :lie polypeptide ofclaur. i. 

The method of claim 3S. wherein said test animal is a recombinant test anima; that 
expresses a test protein transgcne or expresses said transgenic under the conirol of a promoter 
at an increased le\ el relatix'e to a wild-t>-pe test animal, and wheren: said promoter is ixn the 
j:at!\ e ger.e promoter ol'said transgene, 

40. A method I'or detemimmg the presence of or predisposition to a disease associated with 
altered ]e\ els of tne poh peptide of claim 1 in a first mamimahai: subject, ttie method 
con:prismg: 

a: :i^eas;:r:ng die lc\e! eApie>s:on of ti le pi.ircpept.de m a -ample irom "he nrsi 
nK:nnn.nian saoie^-n ..nc 

cirnnarmg tn. amoan: >.:io r'd\'nem:de m t]:e sample of step (a) n"* ti:e 
amount of tne jion. p-pnde pre>ent m a coinro! sample Irom a seconii mammalian 
sulyec: known no: to na\ e. or not to be predisposed to, said disease, 

•X I: ere in .a; alteration m the expression, iev^-l of tne poi> peptide in the hr-t siib:cet as eonipaien 
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-1 A irctfio^i tor detcmirji:^ liic prcsciicc o:'oi" preci^posiiion lo a disease assneia'ci-i v- 
jl:ci"e.: :c^ C)> of ::]e njeieie aeui i:";o!cej!c ot'clam: in a !lr^t n;a:':i:i:;aiiai ■ SL;ojeet. :he :neihoc 
eoinr:'is:ng: 

a) iiK'aiunr.i: ;he amount oi'tlie nacieie acid in a sample l:om tl:e in"st nian-niaiian 
sub 1 eel, and 

bl comparing the amoun: of said nucleic acid m the sample oTstep (a) to the 
amoLin: of the nucleic acid present in a control sample iVom a second mammahan 
subiec: know noi lo hav e or ];t)t be predisposed to, :he disease, 

\\l^;^-e n p.p. .i'lerrit on in the level of thcf tMicleu' acui ni ihe first siihuTl as rompared to tb.e 
conn-ol sample indicates the presence of c^r predisposition to the disease. 

42. A meihod of treating a pathological slate m a mammai. the method comprising 
adnnmstermg to tl:e m.ammal a po!>pepiide m ar. amount that is suftxient to al]e\ iate liie 
pathological state, wiierem the pol>pept;de a poi> pepiide iia\ :i:g an ammo acid scqaence at 
leas; 9?-'u identical to a polypeptide comprising tiie ammo acid sequence g]\-en by SEQ ID 
NO: ;ind 4 or a biologically acti\ e fragm.ent thereof. 

43. A me;hod of ireatmg a pathological stale m a mammal. d:e method comprising 
adn:misteni;g to the mammal the an::bod> of clam: I 5 m an an:ouni sufficient to alle\-ia:e the 
pat]:vf < igical s'a'e. 
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Category' ■ 



Cita'icn of dtxurr^^r with irdira:K;r, vt'iert cipprjt nalt of ttie reievan! passages 



neievaii to clam No. 



DATABASE EMBL 'Online! 

Sequence AI131032, 

23 September 1998 (1998-09-23) 

R STRAUSBERG: "H. sapiens cDNA clone 

IMAGE 1706639 3', Thrombospondi n like, 

contains TARi.tl TARl repetitive element' 

XP002I63Q36 

encoded sequence is 100% identical to aa 
465-629 in SEQ ID N0:2 and aa 296-461 in 
SEQ ID N0:4 
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"L" (lii'.urr*:^! w*i»:h r^av tfriA on rriT'r.l', ; a:fr Si C 

wt>«-.h [sctf^d to L-iiatiij.-! -i-t- p^t> cvitK)-. tjj;-. ;,■( ot:j1'-0'' 
oration <x olher s:vj.c: reason las sr^e:' ed'^ 

'C Oxumeni rplerrn;.; I'j a'l :;'al ^\%:.:.^-'.' u^r t-r..-n - 
otrit-f me-ais 
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'janr»oi pe icr'si^Jere-J '~;>.ei or ca^ioi tt cunsije^trJ !.. 
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C.[Ccn:>nijationi DOCUMENTS CONSiDEr^ED TC BE RELEVANT 



DATABASE EMBL 'Cniine! 

Sequence /1I673039. 

19 May 1999 ( 1999-05-19 ) 

R STRAUSBERG "H. sapiens cDNA clone 

IMAGE:2345443 3'. dTsintegnn and 

metal 1 oprotease with thrombospondi n 

motifs; contains TARl.tl.TARl repetitive 

element" 

XP002163a37 

encoded aa sequence is 100% identical to 
aa 479-635 in SEQ ID NO: 2 and aa 310-466 
in SEQ ID N0:4 

DATABASE EMBL 'Online! 

Sequence AW027573: 

17 September 1999 (1999-09-17) 

R STRAUSBERG: "H. sapiens cDNA clone 

IMAGE:2535323 3"' 

XP002163038 

Encoded sequence is 99.5% identical to aa 
415-626 in SEQ ID N0:2 and aa 246-467 in 
SEQ ID N0:4 

HUR5KAINEN TUNA L ET AL: "ADAM-TS5, 
ADAM-TS6, and ADAM-TS7, novel members of a 
new family o* zinc metal loproteases ; 
General features and genomic distribution 
of the Adam-TS family." 
JOURNAL OF BIOLOGICAL CHEMISTRY, 
vol. 274, no. 36. pages 25555-25563. 
XP002153991 
ISSN: 0021-9258 
figure 2B 
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